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C. WILLIAM SIEMENS, F.R.S., D.C.L. OXON. 


HOSE men are rare who, possessed of the keenest 
inventive faculties, have, also, the practical skill 
and judgment to make their inventions useful to 
the world. Theclever inventor is common enough. 
It has become a proverb, that he seldom reaps the 
reward due to his talents. The man of routine 

and mere executive ability is not difficult to find; but we less 

often meet with the happy combination of practical instinct with 
great inventive capacity. It is then we expect great results, as 
from one on whom Nature has bestowed her choicest gifts. 

The services of Dr. C. William Siemens as a practical inventor 
have long been acknowledged by scientific men. He was born 
at Lenthe, in Hanover, April 4th, 1823, and received his early 
education at Lubeck. From thence he went to the Polytechnical 
School, at Magdeburg. Afterwards, in 1841-42, he continued his 
studies at the University of Gottingen, and, in 1842, became a 
pupil in the engine works of Count Stolberg, where he received 
the workshop training so indispensable to an engineer. In 1843, 
when twenty years of age, he came to England with the idea of 
introducing a new process for gilding and silvering metals by 
galvanic deposit, partly the suggestion of his elder brother Dr. 
Werner Siemens. He met with success, but returned the same 








year to Germany. The year following he visited England for ; 


the purpose of taking out a patent for a differential governor, the 
invention of himself and Dr. Werner Siemens. This instrument 
was afterwards improved by Mr. Siemens, and is now known as 
the chronometric governor. It has been applied to steam-engines, 
and is still in use at the Royal Observatory, at Greenwich, to 
regulate the motion of astronomical instruments. The theory of 
this governor is perfect. Its regulating action results from a 








differential movement between the engine to be regulated, and 
an apparatus having a free and chronometric action. The 
brothers about this time brought out the invention of “Anastatic 
Printing,” which was a method of reproducing printed matter, 
old or new, by treating it first with caustic baryta, or strontia, to 
convert the resinous matter of the printing ink into a non-soluble 
soap, and afterwards with sulphurous acid to precipitate the 
stearine. The printed matter, after being subjected to pressure, 
was then transferred to zinc. This invention, which has had 
considerable application, was the subject of a lecture by Pro- 
fessor Faraday before the Royal Institution in 1845. 

But these inventions were unprofitable, and the patentees 
turned their attention to other matters. Dr. Werner Siemens 
soon gained considerable eminence in Russia and Germany as 
a telegraph engineer. Dr. C. William Siemens remained in this 
country, and, in 1846, constructed an air-pump, which was well 
received. He also introduced some improvements of minor 
importance at Hoyle’s Calico Printing Works, and was at times 
occupied on railway works. 

In 1847 Dr. Siemens became interested in the subject of the 
mechanical equivalent of heat, through reading the treatises of 
Carnot, Clapeyron Mayer, and Joule, and he satisfied himself 
that the use of a regenerator, based on the principle advanced 
by these writers, would effect a great saving in respect of motive 
power engines as well as in other branches of industry requiring 
the application of heat. In the same year he constructed in the 
factory of Mr. William Hick, of Bolton, an engine which used 
superheated steam, and had a condenser provided with regene- 
rators. This steam-engine was of four-horse power, and, as it 
proved successful, it prepared the way for more extensive experi- 
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ments ; but, finding that the use of superheated steam was at- 
tended with considerable mechanical difficulty, he discontinued 
his efforts in this direction. 

A steam-engine of 20-horse power, fitted with a heat regene- 
rator, was placed in the Paris Universal Exhibition of 1857; but, 
not realizing all the expectations of its designer, another of six- 
horse power, by M. Farcot of Paris, was substituted, and was 
found to work with remarkably economical results. It was in 
1851 that Dr. Siemens patented a water meter, which, with some 
modifications, has been generally used both in this country and 
on the Continent. It suits all circumstances of varying pressure, 
and soon gives intimation of leakage. These water meters are 
extensively manufactured by Guest and Chrimes of Rotherham, 
and in Berlin. Over 300 workmen are employed in making 
them. 

The same year Dr. Siemens and his younger brother Frede- 
rick turned their attention to the economical employment of 
heat in metallurgical furnaces. Met by many difficulties, the 
brothers encountered and overcame them all by the invention of 
the Regenerative Gas Furnace, with a separate gas-producer, 
which was brought out in 1861. 

The manufacture of steel has become so important, and the 
processes of making it have been so much improved and 
cheapened of late, that it is rapidly superseding wrought iron. 
We have steel rails, steel guns, steel boilers, and steel bridges, 
and we soon shall sail in steel ships. The old definition of 
steel, “iron containing a small proportion of carbon,” conveys 
no idea of what is meant by the term as now used, for the steel 
of a boiler-plate may contain less carbon than if it were wrought 
iron, and still be quite as tough. Steel, then, is any kind of iron 
melted and cast ready for working. It may be produced by 
fusion in crucibles as practised by the Hindoos for ages, or by 
blowing air through a melted mass of cast iron, or by fusion on 
the open hearth of Siemens’ Regenerative Gas Furnace. 

Any degree of heat required can be obtained by the use of 
this furnace. Theoretically the temperature obtainable is limited 
only by the point of dissociation, and practically only by the 
resistance offered by the refractory materials employed in the 
construction of the furnace. The heat is produced economically 
with a slight draught and a pure and neutral flame. These fur- 
naces have been extensively used in glass-houses, and iron and 
steel forges, and formed the subject of Professor Faraday’s last 
discourse delivered in 1862. 

The actual heat obtainable by Dr. Siemens’ furnace is so 
intense, that near the end of each operation the mass of iron, five 
or six tons in weight, is in a state of perfect fluidity, and the 
temperature is estimated at 2,200°C. On the surface of this 
pure molten mass is a coating of slag several inches thick. 

Since 1867 Dr. Siemens has manufactured steel on the open 
hearth of his regenerative gas furnace after the suggestions of 
Reaumer and Heath. Reaumer, in 1722, made steel by the 
fusion of malleable iron with cast iron in a clay crucible, and, 
acting upon this hint, Dr. Siemens persevered in his experi- 
ments. He made many attempts in England, and studied the 
question with his friend, the late Mons. L. Lechatelier, Inspecteur 
Général des Mines. Meanwhile Messrs. Emile and Pierre 
Martin, who had received licences from Dr. Siemens, succeeded 
in = cast steel by melting together pig iron, cast iron, 
and spiegeleisen. This kind of open-hearth steel making is now 
known as the Siemens-Martin process, and may be described as 
follows :—First, a bath of melted pig iron is formed on the bed 
of the furnace, and iron or steel scrap is added till, by repeated 
trials, a sample taken out and cooled in water is found to be of 
the right temper. Then ferro-manganese or spiegeleisen is 
added, and when this is melted the charge is drawn off. The 
consumption of coal is from 13 to 14 cwt. for every ton of steel 
produced. In modification of the process introduced into ex- 
tensive practice by Dr. Siemens, pig iron is melted on the 
furnace bed, and iron ore then added in the proportions of from 
20 to 24 cwt. of ore to five tons of pig iron. 

Dr. Siemens is now erecting furnaces which will hold a charge 
of ro tons, and will produce 20 tons of steel in 24 hours by the 
Siemens’ process, and 30 tons if pig and scrap are used. The 
Siemens-Martin steel is much employed for casting steamship 
propellers and their shafts, and for all purposes where the better 
qualities of soft steel are required. 

To make steel directly from the raw ore has always been the 
principal aim of Dr. Siemens, and, with this end in view, he 
constructed, in 1866, his sample steel works at Birmingham, 
and, in 1867, he sent several samples of steel produced in this 
manner to the Universal Exhibition at Paris. 

It was in 1868 that he originated the Landore-Siemens Steel 
Company, which manufactures upwards of 1,000 tons of cast 
steel per week by his process, and are, therefore, among the 
most extensive works of the kind in this country. He has since 
invented a process for making wrought iron direct from the ore, 





which will dispense with both blast and puddling furnaces for 
this purpose, and an influential company is now constructing 
works at Towcester for carrying this important invention into 
practice. 

The Steel Company of Scotland, Vickers and Co. of Shef- 
field, the London and North Western Railway Works at Crewe, 
and other leading works, are licensed by Dr. Siemens for the 
production of steel according to the processes we have described, 
and at least one transatlantic company (the Steel Company of 
Canada) was originated by him. 

Several years ago Dr. Siemens suggested to the English 
Government an hydraulic brake for stopping the recoil of heavy 
ordnance on ship-board. His idea has been practically worked 
out by Colonel Clarke, and is now in general use in the service. 

Dr. Siemens early took a prominent place among engineers, 
and he has received many medals and honours from learned 
societies. The Society of Arts presented him with its gold 
medal for his regenerative condenser in the year 1850, and 
during the session of 1851-52 the Institution of Civil Engineers 
awarded him the Telford medal forhis paper “ On the Conversion 
of Heat into Mechanical Effect.” 

In 1862 Mr. Siemens received a prize medal of the London 
Exhibition, and in 1867 was awarded a grand prize at the 
Universal Exhibition of Paris for his regenerative gas furnace 
and steel process. In 1869 the degree of Doctor of Civil Law, 
Honoris causé, was conferred upon him by the University of 
Oxford, and in 1874 he received the Royal Albert medal for 
his researches on heat, and for his metallurgical processes. 

In the scientific world the labours of Dr. Siemens have been 
fully appreciated. He is a member of many learned societies. 
He was elected a fellow of the Royal Society in 1862, and in the 
years 1869 and 1870 he served on its council. He has long been 
a prominent member of the Institution of Civil Engineers, being 
a member of its council and of that of the British Association. 
He is one of the managers of the Royal Institution, and has been 
President of the Institution of Mechanical Engineers. He was 
also the first president of the Society of Telegraph Engineers. 
The Iron and Steel Institute claim him as one of their most 
honoured members, and have recently presented him with the 
Bessemer medal for 1875, “in recognition of the valuable ser- 
vices he has rendered to the iron and steel trades by his import- 
ant inventions and investigations.” 

In 1871 he was brought into the Athenzeum Club by the Com- 
mittee, and is now one of the members of the managing com- 
mittee. He is also a member of the Philosophical and Royal 
Society Clubs. 

Dr. Siemens is the author of many papers of considerable 
scientific value ; we have already referred to his paper “ On the 
Conversion of Heat into mechanical effect,” it was the first paper 
published in this country which considered the subject of heat 
engines from the point of view of the mechanical theory of heat, 
and, although a quarter of a century has nearly elapsed since it 
was read, it may be to-day taken as a guide to the subjects to 
which it has reference. 

In 1866, Dr. Siemens presented to the Royal Society a scien- 
tific paper on Uniform Rotation, which is printed in the Philo- 
sophical Transactions. 

Another scientific paper presented by him in 1871, “‘ On Elec- 
trical Resistance,” was made the Bakerian Lecture for that year. 
It treats of a method of measuring variation of temperature by 
variation of electrical resistance and the new instruments 
described in this paper ; the electrical resistance thermometer 
and pyrometer, in connection with the differential voltameter, 
are already being appreciated as valuable auxiliaries in ther- 
mometry, and in metallurgical research. These instruments 
allow of the measurement of temperature without any break, 
from the lowest attainable degree of cold to a temperature ap- 
proaching that of the fusion of platinum. 

Many other papers, presented by Dr. Siemens to the Institu- 
tion of Civil Engineers, to the Institution of Mechanical Engi- 
neers, and to the British Association (notably that on puddling 
iron, read before the last body in 1868, showing incontestably 
that the carbon and silicon can be made to leave the pig metal 
by the action of the fluid oxide of iron present, alone), all 
treating of subjects of varied scientific and practical value, 
might be here considered, but we must be content to refer our 
readers for particulars to the Transactions of these bodies. 

For a long time Dr. Siemens has been interested in telegraph 
engineering. In 1858 he established, with his brother, Dr. 
Werner Siemens, and Mr. Halske, of Berlin, and with his 
brother, Mr. Carl Siemens, then of St. Petersburg and now of 
London, Siemens, Halske and Co.’s Telegraph Works in London, 
which are now known as those of Messrs. Siemens Brothers. 
They have been considerably extended since their formation, 
and from them telegraph lines have been shipped to various 
quarters of the globe. The Indo-European telegraph line was 
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constructed by Siemens Brothers, in connection with their Berlin 
house. 

The most important telegraphic enterprise that Dr. Siemens 
has been identified with is that for which the celebrated steam- 
ship Faraday was built. 

This vessel, constructed according. to designs of which the 
conception was due to Dr. Siemens, was employed last year in 
laying the Direct United States Cable, and succeeded in paying 
out nearly the entire length in perfect condition; but, as the 
stormy season had set in, it was: deemed advisable to buoy the 
cable and to defer any further attempts to finish laying it until 
thissummer. The Faraday, therefore, returned to England, and 
during the winter was refitted, and in June succeeded in com- 
pleting the work. But a fault was discovered, and another re- 
turn to England for a piece of cable of sufficient length to repair 
the damage was found necessary. Early in September the cable 
was put in complete working condition, and on the 15th was 
opened to the public for the transmission of messages at the 
very reasonable rate for which the work was undertaken. 

The Faraday is a peculiar vessel, having stem and stern alike. 
She was built by Messrs. Mitchell and Co., at Newcastle, and 
is 360 ft. long, with 52 ft. beam and 36 ft. depth of hold. She 
has a rudder at each end, and either of them can be rigidly 
fixed when required. ‘Two screw propellers, driven by a pair of 
compound engines, furnish the motive power, and are so placed 
that the vessel can turn in her own length when the engines are 
worked in opposite directions. As the ship can steam back- 
wards or forwards with the same facility, in case a fault is dis- 
covered in the cable in the bow compartment, it is not necessary 
to pass the cable astern before hauling it in, but merely to re- 
verse the motion of the ship, having the stern rudder fixed and 
making the bow the stern, and a small engine hauls in the cable 
over the drum just employed to pay it out. The Faraday was 
fitted out with everything necessary for laying the cable, as 
well as for grappling and recovering lost cable, and a steam 
launch carried on deck to be used in landing shore ends was 
found to be of much service. 

The Great Eastern has hitherto had the honour of laying the 
Atlantic cables, and doubtless the great ship has done excellent 
service ; but she is expensive in coal and maintenance, and not 
sufficiently manageable for some of the operations involved in 
repairing cables. 

The Direct United States cable, which is above 3,000 miles in 
length, consists of copper conductors, gutta-percha insulators, 
and a sheating of steel wires covered with hemp. The shore 
ends are, as usual, much stronger than the deep sea portion. 

The first submarine telegraph cable covered with gutta percha 
was extended across the Rhine in 1847 from Deutz to Cologne, 
a distance of half a mile, and was laid by Dr. Werner Siemens, 
of Berlin, then lieutenant in the Royal Prussian Artillery. 

Previous attempts to effect insulation by resinous substances 
had utterly failed. 

Professor Jacobi, of St. Petersburg, used india rubber for 
this purpose in 1846 with partial success, but gutta percha, from 
its great plasticity, even when exposed to cold, pe from its in- 
— property, has been preferred in the manufacture of 
cables. 

The success of the Direct United States Cable, which is now 
assured, will be.a public advantage, and Dr. Siemens and his 
brother, Mr. Carl Siemens, have proved themselves in this 
great undertaking to be in every respect competent telegraph 
engineers, and able assistants have zealously co-operated with 
them. It is no longer regarded as a foolish experiment to lay a 
cable to America, but it is still an enterprise fraught with dif- 
ficulty. Months of anxious work have been spent in grappling 
for the fault in the cable, and making it perfect. 

What the future of these Atlantic telegraphic enterprises may 
be it would be rash to predict. We cannot forget the services 
of such men as Cyrus W. Field, Sir Curtis M. Lampson, Sir 
George Elliot, and Sir Richard Glass in connection with the 
early attempts to lay an Atlantic cable. These, by their faith 
and courage, earned the honours bestowed upon them, and it is 
certain that Dr. Siemens will add to his well-merited fame by 
the active part he has taken in the construction of another tele- 
graph line between the Old World and the New, which promises 
to cement rapid communication of thought to an extent hitherto 
unknown, 





EXTENSION LADDERS. 


R. ROBERT GILCHRIST, of Louisville, Ken- 
tucky, United States of America, has recently 
invented a very simple arrangement of ladder 
designed for the use of firemen, to enable them to 
attain high altitudes, and which appears to possess 
many advantages over other systems of ladders 

employed for a similar purpose. A 

The ladder is composed of sections which are made of dif- 
ferent widths, so that their ends can be lapped one within the 
other in putting the sections together. The whole of the appa- 
ratus is carried on a suitable base or foundation, which is fitted 
with two standards suitably attached and supported. 

The first or lowest and widest ladder is pivoted at the middle of 
its length to a bolt applied near the upper ends of the standards, so 
that this ladder can be inclined as may be desired. Below the 
pivot-bolt are the rounds of the first ladder, and at the upper end 
of this ladder is a pivot-bolt, which passes through the second 
ladder, at the middle of the length thereof, and on which this 
ladder can be vibrated. Therounds of the second ladder, which 
are below the last-mentioned bolt, together with this bolt, com- 
plete the number of rounds for the first ladder above the first- 
mentioned bolt, this latter bolt serving as one of the rounds. 
The upper end of the second ladder has a bolt through it, which 
passes through the third ladder at the middle of its length, and 
forms a pivot for this third ladder. The last-mentioned pivot 
bolt, and the rounds between it and the bolt secondly mentioned, 
complete the number of rounds for the second ladder. In this 
way any desired number of ladders may be connected together. 
The lower ends of each one of the ladders are formed so that 
they will bear against the pivot-bolt of the next ladder, and when 
the ladders are so adjusted, they will be in the same plane, in 
which position the ladders are rigidly held by means of finger- 
bolts, to which jointed pieces are applied for safely holding them 
in their places. , 

To the bed behind the ladder there are attached pulleys, 
around which ropes or chains are passed ; these ropes or chains 
are hooked to eyes secured to the lower ladder, and are used 
for raising the ladder, and holding it at any desired inclination. 
The second and third ladders can also be adjusted by means of 
the ropes and pulleys. 

We would commend this simple and useful invention to the 
consideration of those interested in the subject, in the hope that 
it may receive that fair share of attention to which its merits 
appear to entitle it. In cases where the saving of life is con- 
cerned, any invention providing increased facilities for that pur- 
pose, of however trivial a character it may seem to be, possesses 
a value which is not measured so much by the amount of invent- 
ive talent displayed as by the importance of the object in view. 
We trust, therefore, that a trial will be made of the improved 
ladder, in order to thoroughly test its efficiency, as, if the advan- 
tages are realized which the inventor claims for the system, it 
cannot fail to supersede all other apparatus of the kind at present 
in use. 





AUSTRALIAN GEMS.' 






“ZN a paper communicated to the Royal Society of 
‘| New South Wales, in November, 1872, and pub- 
lished in a recent volume of the Society’s 
“Transactions,” Mr. George Milner Stevens, 
F.G.S., observes that the gems of Australia— 
: 21 found as they are throughout the length and 
breadth of that great island continent, under precisely the same 
conditions and in company with the same minerals as in other 
gem-producing countries—include almost every precious stone 
known to mankind. Amongst these is “the noble opal, splendid 
specimens of which, of great fire and brilliancy of colour, have 
lately been brought to Sydney from the far north-west, and 
will compare with the finest specimens from the famous opal- 
mines of Czerwinicza,in Hungary.” He continues :—“ When it 
is borne in mind, that during the present month (Nov. 1872) an 
octahedral diamond, exceeding 12 carats’ weight, has been 
brought to Sydney from the banks of the Macquarie River; 
that sapphires of great beauty, red, yellow, blue, and green, a 
pearl weighing 83 grains, large topazes of all colours, hyacinths 
of great fire and clearness, besides other gems, including 41 
diamonds from a new locality, are now before this society, we 





! « Transactions Royal Society of New South Wales.” Sydney, 1873. 
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have a right to predict that the day is at hand when the gems of 
Australia will be sought after as articles of commerce.” 

The following is a catalogue of a small collection of these 
gems which accompanied the paper, and is stated to give “a 
fair sample of the quality, if not of the size, of the gems of the 
Australian Continent :”— 








No. Name. | Locality where found. 

48 specimens. | Diamonds, white, | The Cudgegong, Mac- 
straw-colour, green- quarie, Shoalhaven, 
ish ; from 14 carats and Bingara Rivers, 
downwards, 8, 12, in New England, 
and 24-sided. N. S. W. 

50 - Rubies (oriental). Cudgegong R., near 

Mudgee. 

gI oa Sapphires, blue, | New England, Aber- 
green, yellow, crombie R., near 
brown, white, Mudgee, Shoalhaven 
bronze, blue and R., Rocky R., N. S. 
green, blue and W.; also Ovens Dis- 
white, blue and trict, Ballarat, and 
black, some exhi- Mount Franklyn Dis- 
biting opalescence, trict, Victoria. 
dichroism, &c., &c. 

Il “ Corundums, 8 violet, | Ovens District, Victoria. 
3 blue. 

20 | Topazes, white, blue, | New England, Aber- 
yellow, pink. crombie R., Shoal- 

haven R., N.S. W.; 
Ovens District, Yarra 
Yarra, Dunolly, Vic- 
toria; Cape Barren 
Island. 

55 ‘- Zircons, red (hya- | New England, Aber- 
cinths), yellow, and crombie R., Trunkey 
white (jargoons). Creek, Shoalhaven R., 

N. S. W.; and Ovens 
and Mount Franklyn 
Districts, Victoria. 
 —_ Spinelle rubies. Mount Franklyn and 
Ovens Districts, Vic- 
toria. 
150 ‘s Garnets. Trunkey Creek and 
Abercrombie R., N. 
S. W.; Ovens Dis- 
trict, Victoria; and 
Hardwicke, near Yass, 
Queensland. 
2 re Beryls, one weigh- | Cape Barren Island, 
ing 317 grains. Mt. Greenock, S. 
Australia. 

II me Pearls, all colours, | Western coasts of Aus- 
from 69 grains tralia, 
downwards, 

7 ne Amethysts. New England, N. S. 
W.; Ovens District, 
Victoria. 

15 “ : Moonstones. Ovens District, Victoria. 

2 ‘ Opals. Listowel Downs and 
Springsure, Queens- 
land. 

2 et Cairngorms. New England, N. S. 
W.; Ovens District, 
Victoria. 











STATUE OF THE LATE LORD MAYO. 


S|IHIS fine equestrian statue of Lord Mayo, late 
Governor-General of India, of which Mr. Thorney- 
croft is the sculptor, has been most successfully 
cast at the new foundry of Messrs. Cox and Sons, 
at Thames Ditton, and has been shipped for 
Calcutta, the place allotted to it being near the 
Government House, where it will stand in company with the 
equestrian statue of Lord Hardinge. Asa portrait it has been 
pronounced by all who knew him to be most impressive. The 
noble animal, which bears its master, appears proud to be under 
the command of one in authority ; he champs the bit and paws 
the ground, but yields submissively to the strong hold of his 
rider, who sits him with the most perfect ease and mastery. 














The mould for this great statue when the sand was in it 
weighed no less than eighteen tons. The foundry of Messrs. 
Cox and Sons at Thames Ditton is, we are informed, a new 
enterprise, and promises to afford important results in these large . 
art works. A few remarks on the method of casting large 
bronze statues in sand will probably be interesting to our 
readers. 

The “ flash” or iron case must be of great strength and con- 
siderably larger than the subject to be cast. This iron case is 
filled with sand and properly beaten. The statue is then laid 
upon the sand cut out to fit in the prominent parts. The 
moulding ,process of the one side is now commenced, and as 
many parts are under cut the mould is made in a great many 
pieces of firmly compressed sand, and the various pieces are 
made of such a shape and size as will be most ready and safe to 
remove from their position. All these pieces are backed with 
plaster of Paris to about a foot in thickness, with indentations 
cut, into which the succeeding portion of the mould fits. 

When complete the mould is then taken apart, and after the 
pieces have been replaced it is filled with what is called core- 
sand; this is not so strong as that used for the mould, and is 
more porous, to allow the air to escape into the air-pipe which 
runs through the centre. 

This sand-core is then reduced in size by cutting away as 
much all over the surface as represents the thickness of the 
metal in the casting. This done, both the mould and the core 
are put into a large oven and baked for several days with a 
gentle heat ; when dry, the mould with the sand-core inside is 
placed in the casting pit, and the metal, melted in a cupola as 
for large iron castings, is run in. 

The statue is then taken out and the runners and seams taken 
off, and sharpness given to the details where required by the 
use of chasing tools. 

The composition of bronze varies slightly, but for large work, 
such as the statue of the late Lord Mayo, is composed of ten 
parts of copper and one of tin. 

It will be easily understood that the casting of a colossal 
statue like the one mentioned above is a work of great difficulty 
and no little risk even when every precaution has been taken. An 
immense force is exercised inside the mould by the molten 
metal, which may cause the mould to burst, or the mould may 
fail just at the critical moment when the metal enters it, or the 
compressed air may, from some unforeseen cause or accident, fail 
to escape through the air-holes provided for the purpose, and thus 
the labour of months be lost in a moment. 


FAIRBANKS’ SCALES. 


HILE a good weighing-machine is a blessing, a 
poor, inaccurate one is worse than useless. It is a 
standing fraud. Like cqunterfeit money it repre- 
sents false values. It utters its speechless lies, 
and never by chance even can tell the truth. 

=I Since the time of Solomon it has been called an 
abomination, and Jew, Mohammedan, and Christian unite in 
regarding it an unmitigated evil. 

Yet it is surprising to notice how many inaccurate weighing- 
machines are in use even in England, Not in many cases 
through a desire to cheat, but from a careless hap-hazard way of 
doing business, and perhaps to save the moderate expense neces- 
sary to get a perfect one, the worn out, or the new, cheap, worth- 
less scale is used, sometimes to the loss of the buyer, sometimes 
of the seller. The greatest care has been taken by the Govern- 
ment to make the standards of weight and measure unalter- 
able, but in practice there are many deviations. 

The standard of weight is derived from the standard of measure, 
which is itself derived from the length of a degree on the earth, 
or from the uniform vibration of the pendulum. 

It has been estimated that an extremely small body, having 
weight, and suspended by a thread so fine that its weight 
would be inappreciable, would form a pendulum vibrating in 
one second of mean solar time 39°13929 inches. An actual ex- 
periment precisely of this nature cannot be made, because no 
pendulum can be made so small. Take a strong bar of brass, 
fitted with two knife edges a yard apart, which will form a com- 
pound pendulum. Fileand adjust this bar until it shall vibrate 
the same when suspended from one or the other of the two knife 
edges. Then, finding how many vibrations this will make in a 
day, we have data for results nearly accurate, remembering that 
the lengths of pendulums are proportional to the squares of the 
times in which they vibrate. 

The weight of a cubic inch of pure distilled water at the tem- 
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perature of 62° Fah. is by the English standard declared to be 
252,248 grains ; 5,760 grains make the Troy pound, and 7,000 
grains the avoirdupois pound. The brass pound, which is kept 
as the immediate standard, is to be used only when the baro- 
meter is at 30 in. and the thermometer 62° Fahrenheit. 

In olden times there existed a functionary called the public 
weigher, whose duty it was to weigh in his balances whatever 
the people brought to him, and it is possible that in some parts 
of Germany, where they still think no weight can be correct 
without the actual counterpoise of weight for weight in a simple 
balance, this old public functionary still lives and flourishes. 

Great improvements have been made in weighing-machines 
within the last forty years. Thanks te Mr. Thaddeus Fairbanks, 
we have the platform scale. 

The popular delusion, that the only accurate method of ascer- 





DORMANT WAREHOUSE WEIGHING MACHINE. 


' taining weight is by means of the ancient balance, is passing 
away. The requirements of trade and commerce are so vast 
that there is no time for simple balances. 

The practical inventor of the platform scale, Mr. Thaddeus 
Fairbanks, of Vermont, U.S.A., is still living, having reached 
the ripe old age of 80 years. About 45 years ago his business 
requiring a better weighing-machine than could be obtained, he 
applied his inventive faculties (which have since been proved to 
be of the first order) to the task of improving the clumsy inac- 
curate platform scale. At first his experiments failed, but one 
night, as he lay in bed pondering the subject, it is said that his 
happy thought came to him. He succeeded perfectly in his in- 
vention, and, when he had constructed his scale, he found that 
many other people needed such a weighing-machine, and came 
to him to supply them. Thus, almost before he knew it, he 





HOPPER WEIGHING MACHINE, FOR GRAIN. 


found himself compelled to become a scale-maker. He gave 
up his other occupations, and devoted himself to this work ex- 
clusively. Little by little the business grew as conducted by the 
brothers Erastus and Thaddeus Fairbanks, until now it has 
attained immense importance. Sixty thousand scales per 
annum of different sizes and capacities are turned out by this 
firm, and their reputation is so extensive, that they have diffi- 
culty in supplying the demand from all parts of the world. 

he excellence of the Fairbanks scales is universally con- 
ceded in America. There they virtually have a monopoly, and 
it is not strange when we consider the great care taken in their 
manufacture. They are light, durable, and accurate, and it is 
the boast of the Messrs. Fairbanks that no inferior work is ever 
allowed to leave their workshops. The best materials only are 
used. The workmen are encouraged by every proper induce- 
ment to make improvements in all the processes of manufacture, 
and they earnestly co-operate to build up the business. Such is 





the cordial feeling existing between employers and employed, 
that strikes and trade unions are unknown and unthought of. 
Every man has a pen and a personal interest in the prosperity 
of the village, and of the enterprise which has built it up. 

There are about 300 varieties of these scales. The canal 
lock scale will give the weight of a loaded barge of 500 tons’ 
burthen, and the railway weigh-bridge, fitted with a platform 
123 feet long, will weigh a laden train as it slowly passes over it. 
In the United States there are more than 1,650 of the Fairbanks’ 
track scales in use. The great coal railways in Pennsylvania, 
like the Philadelphia and Reading and the Lehigh Valley, find 
them indispensable. 

The hopper scale for weighing grain rapidly is of very great 
service in the immense elevators of Chicago, Milwaukee, and 
other cities, and could not be dispensed with. Considering that 
for the last ten years 626 million bushels of grain were received 
at Chicago alone, we can understand that several hundreds of. 
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CATTLE OR STOCK WEIGH-BRIDGE. 


Fairbanks’ hopper scales are in use in that city; and in London, 
with its immense grain trade, a machine that will weigh 10 or 
12 tons at a time ought to be preferred to one weighing a mere 
bagfull. For some strange reason this is not the case. 

In Chicago four men can unload, weigh, and warehouse 100 
tons of wheat in ten hours. In London the same work will be 
done slowly and slovenly, and the weighing will be inaccurate. 

We might allude to the stock-yard scales weighing a drove 
of cattle at once, to the furnace-charging scales already in use 
in this country, and giving unqualified satisfaction, to scales for 
rolling mills, for docks and warehouses, to scales for post-offices 
and custom-houses, down to the sensitive balances for weighing 
drugs and medicines. They are all carefully constructed and 
tested, and we are sure that no one can ever regret having one 
of Fairbanks’ scales. 





RAILWAY GOODS WEIGHING MACHINE, 


At the recent Vienna Exhibition, Mr. Thaddeus Fairbanks 
was created a knight of the Imperial Order of Francis Joseph 
by the Emperor of Austria. He also received the highest prize 
for his scales at this Exhibition, and also at the Paris Exposi- 
tion in 1867. 

The Royal Agricultural Society’s silver medal was given at 
Bedford, in 1874, for the special merit of the Fairbanks scales. 

It is no slight proof of the quality of these scales that they 
are sent to every part of the world. The Chinese, the Japanese, 
the Arab, the Turk, and the South Sea Islander trust to the 
Fairbanks scales, graduated to their own peculiar standards, as 
well as the Englishman andthe American. It is a curious study 
to notice the diversity of standards of weight and measure 
among the nations. Messrs. Fairbanks, as their reputation is 
so world-wide, may be instrumental in introducing a uniformity 
in this respect that shall be a benefit in the coming days of 
universal free trade. 
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which has been extensively adopted on the Con- 
tinent, on account of its safety, economy of fuel, 
and of space, ease of transport, management, 
and repairs, and regularity of working. It con- 
sists of a series of lap-welded wrought-iron tubes, 
arranged horizontally over a perfect-combustion fire-grate, the 
whole being inclosed in a casing (of brickwork or iron plates, 
according to circumstances) provided with doors, which render 
all the parts accessible for cleaning and inspection. The several 
elements, each composed of straight tubes arranged in two 
planes inclined at different angles alternately in the direction of 
the current, combine to form the generator, the tube of one plane 
being connected, by means of a horizontal union, with the cor- 
responding tube of the other plane; opposite each tube is a 
cleaning-out plug. It will be seen, by reference to the drawing, 
that each element presents the appearance of a coil composed 
of very elongated spirals, the pitch of which is evenly distri- 
buted over all the tubes. 

Each element communicates by its upper and lower tubes 
with two larger tubes, called “ collectors,” arranged at right 
angles to the others. The feeding takes place through the 
lower collector, and gives off its steam in the upper. The steam 
which is evolved in the water contained in the tubes nearest the 
fire draws with it in the vesicular state some water which is 
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BELLEVILLE STEAM BOILER. 
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turned into steam by circulating rapidly through the tubes of 
the upper portion of each element, thus utilizing the heat of the 
products of combustion. In addition to the usual fittings these 
boilers are provided with a self-acting chimney-damper ; a cen- 
trifugal-action steam-trap for drying the steam; and a feed- 
water regulator which can be adjusted for any given volume. 
An evaporation of 44 gallons per horse power per hour is 
guaranteed, but over 6! gallons may be obtained under favour- 
able circumstances. It should be borne in mind that the steam 
generated by these boilers is perfectly dry, and that no water is 
carried along so as fictitiously to increase a quantity supposed 
to be evaporated for a given weight of fuel. 















FRENCH EXPERIMENTS ON TEMPERED GLASS. 


CCORDING to a report communicated to the 
}| Academy of Sciences by MM. V. de Luynes and 
Ch. Feil, it is generally impracticable to use the 
saw, the auger, or the file upon tempered glass 
without causing it to shatter after the fashion of 
the glass tears known as “Rupert’s drops,” to 
which it bears some analogy. In certain exceptional cases, how- 
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ever, tempered glass may be sawn or bored through without 
producing fracture. Thus, adisc of the glass may be pierced 
through the centre without breakage, but when pierced at any 
other point, or sawn diametrically, fracture ensues. A square 
plate of tempered glass from the St. Gobain Works viewed by 
polarized light exhibited a black cross, the arms parallel to the 
sides of the plate. Sucha plate can be sawn through the lines 
of the cross without breaking ; but anywhere outside these lines, 
whether in a direction parallel or transverse thereto, it cannot 
be pierced or sawn without fracture. When the halves of a plate 
of tempered glass thus divided are viewed by polarized light, 
they exhibit dark bands with coloured fringes, showing that 
the molecular condition of the glass is different to what it 
was before division. When such halves are laid one upon the 
other directly, the dark bands disappear. When superposed in 
inverted positions, the bands reappear, and show as in a plate 
of twice the original thickness. These facts prove that the 
molecular structure of the glass is symmetrical in respect of the 
saw-cut. Hence it may be concluded that tempered glass is 
always in a state of tension similar to that of Rupert’s drops, 
and that it may be sawn or pierced without fracture only where 
the segments are capable of assuming anew a state of stable 
equilibrium. Examination of the glass by polarized light will 
enable us to determine where this can be done. In case of 
rupture, the fragments will always be found disposed sym- 
metrically about the point where the equilibrium has been de- 
stroyed. 

In blocks or very thick plates the tempering is rarely uniform 
on the opposite faces, so the blocks or plates break up into frag- 
ments of which the size and shape depend on the varying de- 
grees of tension which prevail in the several parts of the glass, 
and have been produced, in the tempering, by the figure of the 
glass and the mode in which the tempering has been effected. 

In thin plates the tempering is more uniform; and, the ten- 
sion being greatest in the line of least dimension, the fracture 
is more regular. The fragments are then more elongated, dis- 
posed symmetrically about the point of rupture, and often pre- 
sent very singular crystalline effects. 

In appearance tempered glass does not differ from ordinary 
annealed glass, but bubbles—often attaining a considerable size 
—occur more frequently in the former than in the latter. Some 
theorists have suggested that these bubbles, which are seen in 
Rupert’s drops, are caused by the contraction of the interior 
mass after the exterior has solidified in the process of tempering. 
It is admitted that they are void of ponderable matter, and it 
has been surmised that they are produced by the act of frac- 
ture. Others suppose, with greater probability, that, as the drops 
aforesaid are usually made of inferior glass, the bubbles result 
from imperfections in the manufacture. But similar bubbles 
occur also in masses of crown and flint glass which have been 
manufactured with every care and precaution ; it was therefore 
deemed desirable to make further investigation of the conditions 
under which they occur. 

Experiments showed that these bubbles appear instantaneously 
at the moment when the tempering is to all purposes complete. 
This was found by tempering carefully prepared masses of 
crown and flint glass, which were previously clear. The same 
thing was seen in tempering large balls of St. Gobain glass, 
obligingly supplied for the purpose by M. Biber. These, in 
hardening, developed many such bubbles, which remained im- 
bedded in the body of the glass. 

When the tempered glass underwent a second annealing, the 
bubbles disappeared, although the magnifying glass showed 
that very minute bubbles had replaced the larger ones. A second 
tempering brought back the bubbles in their original volume. 

Other similar experiments showed that in fragments of tem- 
pered glass, where they had disappeared during a second an- 
nealing, the bubbles could always be brought back by re- 
tempering, but that re-tempering would not cause bubbles to 
appear in portions of glass which had not originally exhibited 

em. 

These bubbles are evidently caused by gaseous matter retained 
in the body of the metal, which experiences an enormous degree 
of expansion in the act of tempering. Tempering decreases the 
specific gravity and augments the volume of the glass, exerting 
as it were a powerful traction at the surface. The effect of this 
traction is tantamount to a decrease of pressure on the bubbles, 
resulting in a corresponding dilatation of the latter. Nearly 


spherical bubbles acquire a diameter at least twelve times as 
great, corresponding to a volume seventeen or eighteen hundred 
times greater, and, if Marriott’s law here applies, a pressure 
seventeen or eighteen hundred times less.—Compies Rendus, 
lxxxt. 7, 16th August, 1875. 








DISINFECTING ASH CLOSET. 


HE accompanying engravings represent a per- 
spective view and a vertical section respectively 
of a sanitary arrangement invented by Mr. J. 
Conyers Morrell, C.E., and manufactured by the 
Sanitary and Economic Manure Company, Man- 
chester. It is claimed that this apparatus pos- 
sesses a considerable advantage over earth closets in making 
use, as a disinfectant and deodorant, of the domestic ashes, a 
substance which is produced in sufficient quantities in every 
household, and thus a considerable saving of fuel is effected 

through the automatic sifting of the cinders. On reference to 
the section it will be seen that the unscreened ashes are thrown 

into the receptacle provided for them, whence they fall on to a 
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riddle or sieve inclined at an angle and forming the top of a 
movable hopper ; the ash-dust passes through the riddle, while 
the cinders fall into a separate compartment ready for further 


use in the fire. On the closet being brought into requisition in 
the ordinary way, the weight of the body depresses the seat, and, 
by means of a simple rod and lever, causes a movement of the 
hopper, which ejects a quantity of ash-dust sufficient to com- 
pletely cover and deodorize the soil just deposited, while it also 
aids in the screening of the ashes. The soil is either received 
in a galvanized iron pan, which may be changed at regular in- 
tervals, or, in the case of country places, in a water-tight tank, 
which need be emptied only when full. A practical and by no 
means insignificant advantage of these closets is, that their cost 
scarcely if at all exceeds that of the most primitive and objec- 
tionable arrangement for the same purpose. 


FIREWORKS IN THEIR CHEMICAL AND 
MECHANICAL RELATIONS. 


HE unparalleled grandeur and beauty of the fire- 
works displayed by Messrs. Brock at the Crystal 
Palace seem to be admitted by czars, sultans, 
shahs, khedives, seyyids, and other potentates who 
witness them ; while English people, old enough 
to remember the days of Vauxhall Gardens, can 

call to mind nothing equal to the present combinations. It may 

be well to show that the mechanical and chemical principles 
involved are very simple, and that the skill shown is in the 
manner of applying them. 

All rete depend on the presence of oxygen, and 
of substances with which it can combine at a high tempera- 
ture. The oxygen is mostly obtained from nitrates and chlo- 
rates; while the combining substances are chiefly sulphur, 
metals, and organic compounds. The metallic constituents are 
intended mainly to give colour to the fire produced by the other 
components. According as the intention is to produce flame, 
coloured cloud, white or coloured sparks, or different effects in 
succession, so are the ingredients chosen. Speaking generally, 
charcoal and zinc readily produce sparks, while sulphur and 
hydrogen more easily produce flame; preparations of anti- 
mony or of tin give rise to white or nearly white tints, of 
mercury and copper blue, of soda yellow, of strontia red, of 
various chlorates green. The number of chemical substances 
available is almost illimitable; and the market price has much 
to do with determining the selection. The metals are used 
sometimes as fine powder, sometimes as salts or solutions. 
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The mechanical elements of pyrotechny are very simple. 
Most of the chemical mixtures are put into tubes or cases, made 
of cartridge paper by rolling round a rod and pasting. Some 
of these cases are port-fires for lighting the various fireworks, 
filled with a slow-burning composition; some are leaders, 
which carry the fire to each particular piece ; some are quick- 
match and some slow-match, terms that convey their own mean- 
ing. Many kinds of cases are capped with bits of touch-paper, 
steeped in nitrate of potash or some other solution that will 
enable it to catch fire quickly. 

Given the chemical mixtures, and the cartridge cases to put 
them in, it is then left to the inventive genius of the pyro- 
technist to work the various combinations which rise to the 
crown of glory in curtains of golden rain, flying dragons, mag- 
nesium balloons, girandoles of rockets, revolving stars of in- 
finite variety and beauty, &c. Elementary fireworks, each 
simple in itself, make up these grand displays. “ Crackers” 
are tubes so bent backwards and forwards that at each bend 
the compressed composition goes off with an explosion or bang, 
and the cracker leaps about. “Revolving crackers” have two 
small holes pierced in them, in such positions that, when the 
burning composition streams out of them, the reaction of the 
air against those streams causes the cracker to revolve. 
* Squibs” contain composition which gives forth a profusion of 
sparks when fired. “Serpents” have the tube pinched or 
choked in certain points, and the composition is so chosen as 
to give rise to a zigzag flight and a hissing noise. ‘ Gerbes,” 
made with wrought-iron tubes if of large size, and of cartridge if 
smaller, are partly filled with composition that burns fiercely, 
and partly with another kind that gives off brilliant sparks ; 
when fired off upwards like rockets, they emit a luminous jet of 
fire. By adding iron to the composition, “Italian gerbes” are 
produced, which throw off small brilliant-coloured stars one 
after another. “Catherine wheels,” each a paper tube coiled 
round a disc of wood, and stuck on a pinas a pivot, revolve by 
the reaction of the burning composition. “Stars” and “fire 
balls” consist of small bits of filled tube, rolled into little 
globes or balls ; by varying the ingredients, and making small 
punctures in the balls, tailed and pointed stars are produced. 
‘ Sparks,” about the size of peas, consist of bits of lint satu- 
rated with liquid composition, rolled up and dried ; the colour 
of the fire produced depends on the metallic element of the 
composition. “Roman candles” are something like gerbes 
with stars placed at intervals amid the composition; each 
layer of composition drives out one or more stars, ‘‘ Chinese 
fire” is the name given to large cases which throw out white or 
coloured fire. “Golden rain” is little other than a multiplicity 
of small stars, so arranged as to explode in proper order ; and 
“silver rain” is the same thing with specialities in the com- 
position. “ Maroons” are small boxes filled with an explosive 
composition, and having a quick-match inserted in a hole at 
one corner. “Saucissons” are a kind of cylindrical maroon ; 
they become flying saucissons if the tube itself is blown high 
up into the air. “Shells,” varying almost ad libitum in di- 
ameter, are made in two halves, in hemispherical moulds, of 
successive layers of paper, and then joined; being filled partly 
with explosive composition, and partly with hundreds or even 
thousands of stars, they make a grand display when fired up- 
wards ; each shell has a fuse of such a length that the stars do 
not ignite until the shell has reached its full height. 

We see, then, that there are here successive stages of com- 
plexity, as there are in all well-ordered arts and operations. In 
the first place, combustibles are brought into contact with sup- 
porters of combustion, to produce heat and flame. In the 
second place, substances are added which produce white-hot 
sparks in addition to the flame. In the third place, by intro- 
ducing metallic powders and salts, colours in almost infinite 
variety may be given to the flames and sparks. In the fourth 
place, paper and other tubes supply convenient cases in which 
the composition may be packed, with more or less density 
according to the kind of effect intended to be produced. And 
in the fifth place, by varying the mode in which these tubes and 
cases are made and filled, simple or elementary fireworks are 
produced, such as are fired off by thousands on Gunpowder 
Plot celebrations. 

Approaching the higher grades of pyrotechnic art, we come 
to “set pieces,” large combinations in which all the elemen- 
tary fireworks are combined by means of ingenious mechanical 
contrivances. It should be borne in mind that all the chemical 
phenomena of pyrotechny are developed in the plain and simple 
fireworks, such as we have described ; the great displays at the 
Crystal Palace and elsewhere are accumulations of these effects, 
brought about by inventive taste and skilful construction, 
Rockets, suns, mosaics, palm-trees, waterfalls, Chinese foun- 
tains, fire globes, fire wheels, Bengal lights, theatre fire, are 
examples in point. 





Let us show, so far as a few words of description can do it, 
how these brilliant results are obtained. 

All kinds of rockets depend for their ascent on the reaction of 
the atmosphere. Inflammable or combustible composition, con- 
fined in a tube, is ignited ; a stream of sparks rushes out at the 
lower end ; the air resists this stream, and the tube itself flies 
upwards by the reaction. The modes of developing this phe- 
nomenon are numerous and varied. A plain, simple “ sky 
rocket” consists of a strong paper cylinder, filled with composi- 
tion rammed down hard ; the head, or upper end, is filled with 
stars, sparks, &c., which give rise to the brilliant terminal dis- 
play when the rocket reaches the highest point ofits flight ; and 
when the rocket is large, serpents, gold and silver rain, &c., are 
also put into this receptacle. In order to guide the upward 
movement, the cylinder is tied to a stick ; if the stick is slightly 
bent, a wavy motion may be given to the upward torrent of 
sparks. Some large rockets, in which the cylinder equals a 
6b. shot in diameter, have sticks as much as 15 feet long. The 
composition includes several among a large list of ingredients— 
gunpowder, saltpetre, charcoal, sulphur, steel filings, camphor, 
spirits of wine, &c. “Line rockets” are so adjusted as to run 
along a wire or cord, instead of being guided by astick. “ Wheel 
rockets” rotate by being affixed to a movable wheel; and some 
of them have also a stick to facilitate ascent. ‘ Towering 
rockets ” consist of a pair,a smaller rocket at the top ofa larger; 
the former ignites when the latter is spent, and gives a renewed 
or augmented upward flight. “ Revolving rockets” rotate around 
their sticks, and produce a spiral of fire. ‘ Meteoric rockets” 
consist of two rockets fixed to one stick at different angles ; 
when both are ignited, they form two spiral lines of fire. “’ Table 
rockets” are placed round the periphery of a wheel, which they 
cause to revolve. “Wing rockets,” “ peacock’s tail rockets,” 
“ girandole rockets,” “chained rockets,” “spiral rockets,” “ lu- 
minous stick rockets,” “signal rockets” are others among this 
numerous family of pyrotechnic contrivances. 

There is not much difficulty, when aided by the descriptions 
above given, in forming a general idea of the characteristics of 
the usual varieties of fireworks—their chemical and mechanical 
principles of action, at any rate. We will run hastily over the 
names of a portion of them. A “fixed sun” consists of filled 
cases radiating from a wooden wheel; when ignited, the streams 
of fire look like a radiant sun. A “ glory” resembles the latter, 
but with some of the radii projecting further than the rest. A 
“revolving sun” has the cases ranged tangentially instead of 
radially, in such way that the streams of fire cause the wheel to 
rotate ; sometimes two such wheels are so placed, one behind 
the other, as to rotate in opposite directions; and a further 
variety in brilliant display may be obtained by studding the 
composition with golden or silver rain, Chinese fire, flashing 
fire, &c. A “mosaic” consists of several cases fixed at definite 
angles to a row of parallel posts; their cross-fire produces a 
mosaic or tessellated pattern. A “palm-tree” has the cases 
fixed at various angles, so as to produce an arborescent, rather 
than geometrical, pattern. A “waterfall” has three or more 
stages or scaffoldings of framework, at different heights; de- 
scending streams of fire in equal numbers are produced by pro- 
perly arranging the filled cases ; and the fire is made somewhat 
of a watery bluish tint by adding zinc filings to the composition. 
A “Chinese fountain” is supported by a scaffolding of stages 
or shelves ; a gerbe is fixed to the uppermost shelf, two to the 
next, three to the next, and so on; the top gerbe is lighted first, 
then leaders ignite the others in_succession ; and fountain-like 
lines of fire are produced by inclining the lines of the gerbes 
forward. A “fire globe” is a wooden globe in which several 
holes are bored from the surface to the centre, at symmetrical 
distances ; cases filled with brilliant composition are inserted in 
the holes ; and when all are ignited, the mass seems alive with 
fire. A “rolling fire globe” is a hollow globe charged with com- 
position, interspersed with petards filled with gunpowder; as the 
petards ignite and explode one after another, the globe rolls or 
leaps about. A “fire wheel” is backed by a wooden wheel, of 
any shape or position that may be selected, and filled cases form 
a series of fiery spokes when ignited. A “spiral wheel” has the 
nave so shaped and the cases so adjusted that the fiery spokes 
assume a spiral or helical arrangement. A “ balloon wheel” is 
placed horizontally ; on it are arranged cups or vessels charged 
with stars, crackers, serpents, &c. ; as the wheel rotates, the con- 
tents of the vessels are ignited in succession. A “ pin wheel” is 
a long paper case charged with quick-firing composition, and 
arranged with several others spirally round a stick; the stick 
and its accompaniments revolve rapidly when the composition 
is fired. A “floral pin wheel” displays a diversity of brilliant. 
coloured fires, by varying the composition at different parts 
of the tube-length. A “ Bengal light” is a saucer filled with 
composition, wicks, and leaders; the wicks give out glowing 
light, varying in colour according to the ingredients employed. 
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“Theatre fire” much resembles Bengal lights, but with more 
decided effects of colour, according as Sstrontia, antimony, 
baryta, oxalates, chlorates, and other chemicals, are employed. 

It will be seen, by a little consideration of the above rapid 
sketch, that the diversity which may be given to pyrotechnic 
pieces is, practically, almost illimitable. White sparks, coloured 
sparks, white flames, coloured flames, can be produced at plea- 
sure, by varying the metallic and non-metallic ingredients of the 
mixtures put into the cases ; a case, instead of being filled with 
one mixture from beginning to end, may have different mixtures 
at different points of its length, so as to put forth a series of 
diversified effects in succession; one end of the case may be 
packed with an explosive composition, to give a loud explosion 
as a wind-up to the “blaze of triumph ;” the case, by being 
varied in its length or diameter, may prolong its fiery action for 
a longer or shorter time ; the stream of fire, rushing out at one 
end, may, by atmospheric reaction, cause the case and its con- 
tents to rise with a rapid motion to a great height. These and 
similar variations require very little mechanism for their exhibi- 
tion ; when, however, simple but skilful carpentry is introduced, 
set-pieces of great complexity and grandeur result. 

Where the pyrotechnist has a lake or other piece of water at 
his command, he can produce a display of floating or aquatic 
fireworks, full of novel and brilliant effects. In such instances 
some parts of the apparatus must fulfil the function of a boat or 
raft to support the rest. The variety producible is aimost 
endless ; but a few examples will typify the principal classes. 
A “ water rocket” is kept on the surface of the water by a cork 
float; the case is similar to that of a sky-rocket, but made of 
thicker paper, and is filled in a peculiar way. It is usual to 
place several such rockets in the water, and fire them all off 
atonce. “Fire balls” and “fire wheels,” when exhibited on the 
surface of the water, are weighted at the lower end to keep them 
upright. “ Floating suns” consist of several cases, ranged round 
a circular wooden disc, weighted to sink two-thirds in water, and 
covered with paper coated with grease ;_ the disc is charged with 
stars and gunpowder; when fired, the outer cases make the disc 
revolve, the powder ignites, and the stars are scattered with 
explosion. “Water mines” are tin pots fixed in holes in a 
wheel, and filled with crackers, stars, gerbes, serpents, and, 
perhaps, a Chinese fountain in the centre. A “ water fire foun- 
tain” has a framework, consisting of a wooden float, support- 
ing an upright post in the middle, carrying three wheels of 
different diameters at different heights ; cases filled with bril- 
liant fire are fixed radially to each wheel, with their mouths 
outwards, and a gerbe is fixed to the top of the post. When 
forty or fifty cases and the gerbe are fired at once, a brilliant 
fountain of fire is produced on the surface of the water. 
“ Swans,” “ducks,” “ Neptune’s chariots,” “fire ships,” and 
other ingenious combinations, are imitated by attaching filled 
cases to suitable framework made to float on water. As a 
general rule, all surfaces likely to come in contact with the 
water are coated with some kind of grease or gum. 

Messrs. Brock, whose name we have mentioned at the begin- 
ning of this article, excel most other artists in the introduction 
of exquisite colours into fireworks, resulting from experiments 
made by Chertier, Tessier, and other French and English 
chemists. From a description of Brock’s establishment at Nun- 
head, given by a contemporary a few months ago, we learn that 
there is no large building or factory. To insure safety from ex- 
plosion, dozens of small huts or sheds are scattered over seven or 
eight acres of ground, so widely separated that a catastrophe at 
one would not be likely to affect any of the others. No more 
explosive material is kept on the premises at one time than is 
needed for one day’s work, the rest being safely stored in a 
barge somewhere down the river. Chlorates and nitrates are 
kept in different sheds from that which contains sulphur. Every 
shed or hut is small; it is carpeted with kamptulicon ; the work- 
men wear woollen slippers ; and no person may smoke or carry 
matches within the precincts of the establishment. All doors 
are kept unfastened, when work is going on, except by a thin 
string or latch. Buckets of water are placed each morning near 
the doors of the huts ; and stringent rules for the conduct of the 
workpeople are laid down. Far distant from the pace maga- 
zine is the firework magazine; and distant from both are other 
magazines containing barrels of willow and alder charcoal, 
reams of brown paper of various degrees of thickness, other 
reams of cartridge and blue papers, packets of pins for attach- 
ing quick-match to set-pieces, barrels of steel and iron filings 
and turnings, &c. Not the least important among the stores 
are the chemicals which produce the exquisite colours so well 
known to the visitors of the Crystal Palace pyrotechnic dis- 
plays. The nitrates of strontia and baryta, the sulphuret of anti- 
mony, the oxychloride, ‘carbonate, and arsenate of copper, &c., 
are examples. Another wooden hut, the rolling shed, is appro- 
priated to the case-makers. Gunpowder is not, as popularly 





supposed, the basis of most fireworks ; it burns too quickly. 
The old custom used to be to slacken the powder by atin an 
extra dose of nitrate or chlorate to it; but Messrs. Brock begin 
with the components themselves (nitre, sulphur, and charcoal), 
and employ very little made gunpowder. Sulphur itself has been 
almost discarded at this establishment, being superseded by 
other agents. Except the framework at the back, the chief 
component of the large and brilliant “set-pieces” is a multi- 
plicity of small filled tubes called “lances,” not much thicker 
than quills. These lances connect the revolving wheels, and 
also form letters, figures, and other designs in the set-piece. 
We are told that, in the open air, outside one of the huts, 
the manufacture of quick-match is going on at a great rate. 
A piece, many yards long, of lamp-cotton, is saturated with 
wet gunpowder, and is then reeled off and dried; in this 
state it is only slow-match, and requires to be incased in a 
tube of white paper before it becomes “quick.” To facili- 
tate this operation, it is cut into lengths, and then insinuated 
into the paper tubing. In making this fiery maccaroni girls 
are employed, and turn out thousands of yards in a short space 
of time. When the summer and autumn displays of ‘fire- 
works at public gardens are over for the year, the pyrotechnists 
prepare the store of squibs, crackers, Catherine wheels, &c., for 
the 5th of November. “ Of this small fry Guy Fawkes requires 
at the hands of Messrs. Brock three million pieces.” During the 
dull months of winter, when fires, but not fireworks, are in re- 

uisition, paper cases are made in large quantity, to prepare for 
the demand of the ensuing summer. 

The a of this art is certainly worth knowing some- 
thing about ; for there are few things more graceful, brilliant, 
and wonder-working than a well-planned display of pyrotechny. 
Whether this “thing of beauty” is “a joy for ever” we may, 
unless very enthusiastic, possibly doubt; but at any rate it 
shows to us how much of real beauty there is in the handi- 
work of scientific principle and practical art. 


TURBINES. 





F all water-power machines the contrivance known 
as the Turbine takes the first place ; it is the sim- 
lest, with one or two exceptions, takes up but 
ittle space, is not liable to get out of order, and is 
by many degrees the most economical of power. 

When first introduced into this country from the 
Continent it gave rise to much controversy, and was regarded 
with doubtful eyes by many hydraulic engineers; it has, however, 
outlived such prejudices, and now stands almost without a rival 
as a means of utilizing water power. The chief inventors whose 
names are identified with the turbine are Messrs. Jonval, Four- 
neyron, Schiele, and Girard. The principle of action of the tur- 
bine is almost identical in all its adaptations, and consists in 
causing water when moving at a given velocity to impinge upon 
the curved vanes or buckets of a wheel, the water being carefully 
conducted to the vanes by being led through curved passages 
in such a manner as shall cause the momentum of the moving 
water to bear on the vanes of the wheel in the most direct 
manner. The various forms of turbine may be conveniently 
divided into high and low-pressure turbines. Usually turbines 
are arranged horizontally (indeed small ones are invariably thus 
fitted up), and are made in either of two ways, viz., that in 
which the wheel is surrounded by a cellular casing in which the 
vertical walls of the cells are curved in, or more or less approxi- 
mating to, a segment of a circle reverse to the curve to which 
the vanes of the wheel are bent, so that the two when in line 
have an S form. The water passes down through a central pipe, 
often incasing the shaft of the turbine, is then conducted to 
the outer casing, which is a fixture, and the water distributes 
itself into the curved cells, and rushes from them against the 
curved vanes of the wheel, which is thus caused to rotate ata 
very great velocity, often as much as 2,000 revolutions per 
minute. In the second way the foregoing action is just re- 
versed, the water is distributed through the centre cells or 
vanes, which are fixtures, and impinge upon an outer ring of 
vanes, which are united to the central shaft and cause it to 
rotate. Both these are types of high-pressure turbines. Mons. 
Fourneyron was the inventor, or at all events one of the in- 
ventors, of these types of machine. 

Mons. Jonval invented the low-pressure turbine, or that using 
water with a very moderate fall, one of say three to five feet. 
Here the guide vanes are usually located above the turbine 
itself ; this form is very useful where there is a good supply of 
water, but with very little head. 
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Fig. 2,—SYPHON TURBINE. 


On page 299 we give illustrations of some turbines patented 
by M. Girard, and extensively manufactured in this country by 
Messrs. Gwynne and Co., of Essex Street, London, and also by 
continental firms ; a very fine set of these turbines, supplied 
by a continental firm, Messrs. B. Roy and Co., of Vevey, are 
at work driving the air compressors for the rock drills at the 
St. Gothard tunnel. 

Fig. 1 illustrates a portion in section of a turbine invented by 
M. Fontaine; it will be seen that the water exerts a good 
and unbroken action only when the regulating valves are full 
open, but that when partly shut, as shown to the left in the 
picture, then the water is broken, and part of its power is 
wasted. Fig. 2 illustrates a turbine made by Messrs. Gwynne, 
to whose courtesy we are indebted for the illustrations. This 
turbine is adapted for a very low fall of water, as little indeed as 
one foot ; and, as it is impossible to construct a turbine the whole 
of which shall be covered with water under these conditions, a 
syphon pipe is fitted, which draws the water upwards a little at 
first, and then discharges it into the turbine. Two of these 
turbines are now at work driving the machinery at Messrs. 
Menier’s chocolate works at Noisel, and with a head of but three 
feet of water give out 120 horse-power each. Three others, of 
respectively 50 horse-power, supply the city of Genoa with water. 

Figs. 3 and 4 illustrate in elevation and plan a vertical Girard 
turbine ; the diameter of the wheel is about 40 ft., the fall of 
water is only 3 ft., the number of revolutions 8 per minute. 
This is one of four sets of machines erected by Messrs. Gwynne 
at St. Maur, to supply water to Paris. These turbines some- 
what resemble the action of that form of water wheel known 
as a “breast wheel,” wherein a wheel of great diameter is 
employed, the water flowing into the buckets much as in an 
old-fashioned undershot wheel, but with this difference, that the 
descent of the water through the three or other number of feet is 
utilized. The turbine illustrated at figs. 3 and 4 is, to the forms 
of turbine described above, what a breast wheel is to an over- 
shot wheel. A good turbine is the most economical power 
machine we have, as it will give out from 75 to 85 per cent. of 
the total power of the water passing through it. 


THE HENDERSON HYDRAULIC BRAKE. 







S| HIS brake, which has been in successful operation 
ay on the West Chester and Philadelphia Railroad 
sy ae since April, 1874, is manufactured by the Hen- 
SAN derson Hydraulic Car Brake Company, Phila- 
delphia. The company claims for it the following 
merits : 

1. Doing away with the use of complicated pumping ma- 
chinery. 





2.. Dispensing with the use of cylinders under the cars, and 
with their necessary pistons, piston packing, stuffing boxes, re- 
coil springs, levers and joints, chains and rods for operating the 
brakes, and all the lost motion produced thereby. 

3. Doing away with all lubrication of brake cylinders, there 
being no parts that require oiling and no parts that can be 
affected by dust. 

4. Ready for instant action, when steam is up, without special 
preparation, as pumping up for pressure—the boiler being at 
once the reservoir of power. 

5. The brakes are applied by the boiler pressure, and are re- 
leased by atmospheric pressure, and in no way interfere with 
the working of the hand brakes. 

6. The brakes are applied simultaneously from both ends of 
the train, reducing the time of application, and there is no jar- 
ring or jolting. 

7. Its simplicity—no delicate or complicated machinery is 
used in its construction; being chiefly unfinished casting, the 
cost of maintenance is trifling. 

8. Its economy—steam being only used at the moment of 
applying the brakes, and directly to that purpose. 

g. Its cheapness. 

In addition to these advantages it has been discovered by 
actual experiment that, owing to the peculiar arrangement of 
the double system of pipes used, either line can be cut loose 
anywhere between the cars, without affecting the operation of 
the brake as a whole, or interfering with the action of a single 
brake shoe. On the other hand; any individual truck can be 
shut off, or the whole may be shut off with any selected ex- 
ception. It has been run through the heat of the summer 
months, and has passed through the trying ordeal of the late 
unusually severe winter, at times covered up with snow and sur- 
rounded with clusters of ice, with the thermometer often below 
zero—on one occasion (Sunday, January loth, 1875) 10° below 
zero—and on all occasions has been exposed to the bitter blasts 
unsheltered night and day—never being housed in a dépét at 
either end of the line. 

The power is derived by a very small portion of the steam 
from the boiler used in a pressure engine, consisting of a small 
hydraulic press, operated by a double-acting steam cylinder, the 
valve of which is worked by the hand of the engineer. There is 
a piston in each cylinder; steam actuates the one, forcing the 
fluid from the other, creating hydraulic pressure within pressure 
boxes, one of which is attached to one brake beam on each 
truck. An air cushion is provided above the press piston to 
prevent striking the head when coming back light. The press 
receives water from a tank, which may be the engine tank, or a 
special tank provided for the purpose, through a pipe, furnished 
with a check valve, opening towards the press cylinder in such 
manner that the fluid cannot return to thetank. The supply is 
arranged to feed automatically; any excess or leakage past the 
press piston is at once returned to the supply tank by a small 
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return pipe. For low temperatures a mixture of equal parts of 
glycerine and water is used in lieu of water, which is safe to 24° 
Fahrenheit below zero. The pressure boxes are of cast iron, 
simply bolted together as they come from the foundry, em- 
bracing a dish-shaped flexible diaphragm of vulcanized india 
rubber. The body casting is of similar form, but somewhat 
deeper; a ram is fitted to the hollow of the diaphragm, its re- 
duced diameter passing through a projecting guide, furnished 
with hydraulic packing. Two iron rods connect the end of the 
ram to the opposite brake beam. When pressure is applied, 
the body casting presses in one direction, and puts its brake on, 
and the rams going outwards draw the opposite brakes on— 
the movement of the rams being from one-half an inch to one 
inch. When the pressure is relieved by the retraction of the 
— piston, the atmosphere reacts on the area of the rams and 
orces them back, assisted by the tendency of the diaphragms 
themselves to recover their normal condition. Double iron pipes 
are used under the tender and cars. A branch, governed by a 
3-way cock, connects again with the tank above the fluid level, 
by which the engineer can blow around the whole double line of 
pipes to clear them of air before starting. Flexible hose between 
the cars is used, furnished with hydraulic couplings, which it is 
obvious must be tight, both with and without internal pressure, 
and to couple and uncouple without waste ; peculiarities pos- 
sessed by this coupling alone, which also has a lock-joint and 
safety disconnecting chain attachment, preventing the coupling 
from ever blowing apart. These, with the steam valve and a 
few fittings, comprise all the machinery of this brake. 

With this arrangement the power of the steam is accumulated 
and applied instantly in the most direct and positive manner to 
the wheels, according to the principle enunciated by the dis- 
tinguished geometrician Pascal, that “pressure exerted any- 
where upon a mass of liquid is transmitted undiminished in all 
directions, and acts with the same force on all equal surfaces, 
and in a direction at right angles to those surfaces.” 

It will be seen from the general arrangement of the pipes and 
the couplings, all engaging with each other between the cars, 
and the pair at the extreme end of the rear car being also 
coupled together, that the fluid circuit is complete, and that there 
is no chance for any loss by leakage ; being self-contained, the 
only yielding parts are the pressure boxes and diaphragms 
opposed by the rams ; the power applied is therefore expended 
entirely at these points, and directly where it is wanted to 
apply the brakes, dispensing with all occasion for the employment 
of levers, rods, joints, chains or springs, &c., and in a manner 
= no way interferes with the working of the brakes by 

and, 

The use of the double system of pipes also causes the brakes 
to be applied from the rear end of the train simultaneously with 
those at the front end, gaining in time in the promptness with 
which all the brakes are applied ; an important advantage when 
a single instant of time may avert disaster. 

In connection with this brake we give the following table, 
showing the freezing points of watery solutions, containing 
different percentages by weight of glycerine. Pure glycerine 
has never been frozen. 


Glycerine Freezing 
per cent. point. 
10 ‘ - . ae 30°2° Fahrenheit. 
pO 
20 . . ° . 27 .. ” 
30 —O« «ee Seo eee me 
40 “ , : , - — 09° ss 
+42 
ES es — 24°4 » 


60 . . ° - below — 35'0° 


HISTORICAL NOTES ON BEER. 


3] HE honour of having made the discovery of beer- 
brewing is ascribed to the Egyptians by all the 
ancient Greek writers. Herodotus (450 B.C.) is 
perhaps the first author who devoted much of his 
attention to Egypt, and he mentions that a bever- 
age made of barley was the usual drink of the 
Egyptians then. Tradition has it that it was Osiris, king of 
Egypt (2,000 B.C.), who first introduced beer in his kingdom. 
According to ancient brewers’ chronologies, the palm is yielded 
to Gambrinus in this respect, who was king over Flanders 
and Brabant. A book printed at Frankfort-on-the-Maine, in 
1550, and entitled “Chronika des Johannes Aventinus,” pur- 
ports giving a portrait of Gambrinus, and mentions this celebrity 
as a pupil of Osiris. Be this as it may, brewers in general look 
upon Gambrinus as their patron. 

The Greek poets Archilochus, A2schylus, and Sophocles de- 








signate beer by the name ot “barley wine.” According to 
Dio, before the culture of the vine was introduced, a quantity 
of beer was prepared from barley in Spain, Gaul, and Pannonia. 
Plinius mentions that this beer was called “ Célia” in Spain, 
and “ Cerevisia” in Gaul. The froth of this beverage was used ° 
for baking purposes in place of barm, and it was also used by 
the fair sex with a hope of preserving the beautiful tints of the 
skin. Tacitus mentions that during his lifetime (or about the 
time Jesus Christ was born) beer was the usual beverage of the 
Teutonians (Germans), and, although he gives us but a very poor 
and vague description of the brewing process, there can be 
little doubt but that the conversion of barley into malt was 
known even then. The art of brewing beer remained in Ger- 
many, and developed itself with great success ; even up to the 
present day, perhaps in no other country is the brewing process 
carried out in so many different manners as it is in Ger- 
many, and in many places beer has taken the position that wine 
enjoyed. For instance, did not Herzog Erich, of Brunswick, send 
a bottle of Eimbecker beer to Dr. Martin Luther afcer he had 
successfully resisted the Court of Worms, as a special mark of 
princely favour, and for his own bodily strength. 

England is likewise renowned by the qualities of her beers, 
from her light “table beer” to the heavy “ales and porters.” 
Even in France “ beer-drinking” has become a modern custom, 
and the Frenchman, spite of the Teutonian taste, likes his 
* choppe de biére.” Holland brews much ale for exports, and 
Belgium possesses also a quantity of beers which, however, suit 
more the inland taste. In Russia beer-brewing has of late years 
been largely established, and Sweden and Norway likewise pro- 
duce a quantity of good ales. 

The enormous development which beer-brewing had already 
attained in the thirteenth century in Germany may be surmised 
from the fact that already in 1299 a tax was imposed in 
Niirnberg on the “Brown” beer; on account of the great in- 
convenience hereby caused, the prices of ‘‘ Shankbier” and 
“* Sommerbier” were revised in 1350. Breslau, which already 
possessed its “.Schefs” in 1301, was always represented by at 
least one malt-factor or brewer ; then even, as it is now, the 
malt trade was a distinctive branch, and separated from that of 
the brewers. 

As to the quality of the beer in those days, we know little. We 
are, however, informed that both light and strong ales were 
brewed, and so for instance we find it recorded that in 1643 a 
white “scheps” was brewed in Breslau, which caused noisy 
heads, or, touse the words of the German chronicler, “ unruhige 
K6épfe mache.” History has, however, handed down to us more 
minute details as to the materials used in the brewing of beer. 
The chief produce employed has always been barley, but wheat 
was also largely consumed for this purpose. Even the use of 
oats for beer-brewing purposes was ordered by law in years of 
failing crops, when consequently the use of barley or wheat for 
brewing purposes would have caused a bread famine ; such laws, 
for instance, were passed in 1433 in Augsburg, and in 1533 at 
Breslau. It is well known that, when oats are used alone for 
brewing, a very singular taste is imparted to the beer, and it is 
also very difficult to clear the latter ; it may be owing to this 
reason that an act was passed in 1550 in Breslau, forbidding 
the use of oats for brewing with. 

The narcotic properties of hops rendered the latter very 
suitable, and with its introduction it has now become an im- 
possibility to find a substitute for it. The Abbess Hildegardis 
of Rupertsberg on the Rhine mentions that the addition of 
hops in beer-brewing was introduced in the eleventh century. 
The oldest kinds of beer were not mixed with hops, but other 
substitutes were given to the barley liquid at a very early date ; 
so, for instance, the shoots of the fir-trees were used for spicing 
purposes. The use of hops for beer soon gained favour in 
England, and in spite of its prohibition by Act of Parliament 
in 1509, under King Henry VIII., it still increased in public 
favour. 

It is astonishing to find that almost every little place in Ger- 
many had its own particular beer, which, as a reflex of popular 
humour, were called by very funny names. 

Menschenfett was the strongest Jena beer. In universal re- 
nown stood a quality of beer called Mumme, after its inventor, 
Christian Mumme of Brunswick, which was introduced in 1498, 
and was even exported to the East Indies. But the last thirty 
years have made a wonderful change ; the well-known “ Bayrisch 
bier” (Bavarian beer) soon after its appearance on the field swept 
most of the forementioned qualities clear away. Beginning 
with Northern Germany, it continued its march through Austria, 
and even introduced itself to the Parisian taste; the finer 
“Wiener” beers have, however, certainly shown themselves 
greater favourites amongst the Parisians. Yet, in spite of the 
general favour with which the Bavarian beer was received, it 
has not been able to supplant the whole of the other German 
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beers on the Continent ; as its rivals we may mention the so- 
called “Berliner Weiss-bier,” the “ Breslauer Scheps,” 
“ Kénigsberger Braunbier,” the “ Célner Weiss-bier,” &c. The 
Bavarian beer never was appreciated in Belgium, but there the 
“ Farr,” or the stronger “ Lambik,” and the “ Lowener Penter- 
mann,” have retained their old reputation. 

In 1832 the attempt to brew after the Bavarian style was 
made by an Edinburgh brewery, and for this purpose the barm 
required was imported from Bavaria. Although the beer thus 
brewed is said to have been excellent, yet the attempt has not 
been repeated, since it was not found able to compete against 
the much stronger porter and ales already introduced in this 
country. In North America it is stated the German “ Lager- 
beer” is gaining ground where even English beer was formerly 
usually drunk. 

With these preceding notes we have arrived at a period almost 
within every brewer’s own recollection and experience, and for 
this reason it will not be necessary to extend the present article 
to a more recent date. 


INFLUENCE OF DWELLINGS ON THE HEALTH 
OF LIVE STOCK:! 


HE great, indeed national importance of this sub- 
ject, at the present moment especially,—an im- 
portance contrasting strangely with the neglect 
it receives, induces us to extract the following 
remarks from a recently published work on 
“Veterinary Sanitation and Police,” by Mr. Geo. 
Fleming, the distinguished veterinarian :— 

Influence of Dwellings.—Perhaps no subject is, as a rule, less 
regarded by the majority of those who have the care of the 
domesticated animals than that of the influence stables or cow- 
houses may have upon the health of their occupants. Persons 
who would readily ascribe the outbreak of a disease to something 
in the air, or any other occult influence, are very apt to overlook 
the disgraceful and unnatural way in which they keep their 
four-footed servants, and that in nine cases out of ten, perhaps, 
their own neglect is the direct or indirect cause of illness among 
their stock, pecuniary loss, which is in the end national mis- 
fortune, and serious embarrassment. 

In time, doubtless, the truths of physiology will be more 
widely accepted than at present, and then it will be discovered 
that a little care, a little more cleanliness, a little more breath- 
ing space and fresh, pure air, and a little more daylight, would 
have rescued an immense amount of property from destruction, 
and have averted much animal suffering. 

1. Ventilation.—Ventilation is a subject pretty much ignored 
in very many cowsheds and stables; filth is supposed to be 
healthy and business-like ; darkness to be the natural condition 
of animals endowed with the keenest vision ; and an olla podrida 
of foul smells the atmosphere in which they best thrive. 

The importance of making animals comfortable in their habi- 
tations, giving them a sufficiency of air, keeping them clean and 
dry, allowing them freely of the light of day, and of maintaining 
the stable or cowhouse in accordance with the aphorism that 
“the stable should smell no more of the horse than the apart- 
ment of the man,” is one of pressing moment in every-day 
experience, but especially in the presence of an enzodtic or 
epizodtic disease. From the earliest times it has been observed 
that close packing in faulty, filthy dwellings, with an imperfect 
supply of pure air, bad drainage, and insufficient and unsuit- 
able food, are the most fruitful causes, direct or indirect, of pes- 
tilence in man and beast. 

It is not only necessary that houses for animals, if it be in- 
tended to keep them in health and fortify them against épizodtic 
maladies, should be well built and roomy ; but it is quite as 
essential that a superabundance of pure air be allowed to enter, 
and means of exit be afforded for that which has been rendered 
impure by respiration and other processes. From the great 
development of the breathing apparatus in the horse and ox, the 
activity of the cutaneous functions, and the gases and animal 
matter that are evolved in such quantity from their excreta, it 
must be obvious that an extensive degree of atmospheric con- 
tamination must be continually going on.- And as all these 
emanations are prejudicial to vitality, when in a more or less 








? “Manual of Veterinary Sanitary Science and Police.” By Geo. 
Fleming, F.R.G.S., Veterinary Surgeon Royal Engineers. London: 
Chapman.and Hall, 1875. Vol. i. pp. 76, e seg. 





concentrated state, so it is urgently necessary that they be re- 
moved as speedily as possible. Their continued action on the 
organism, and their derangement of its functions, must tend 
sooner or later to the evolution of diseased conditions, the in- 
terval depending on the degree of concentration or activity of 
the blood-poisons which are present, and the constitutional 
stability of the animals so unfortunately situated. 

2. Cold and Damp Dwellings——Cold and damp dwellings, 
when badly ventilated, are very unhealthy. The skin cannot 
perform its natural functions, and looks dry and chilly ; and the 
lungs, hindered in their function of purifying the blood from the 
carbonic acid and other gases inhaled during every inspiration, 
are still further impeded in their office by the damp which enters 
them, and prevents them throwing off that which is a poison if 
retained. 

In this way the organism is more or less profoundly altered, 
and rendered susceptible to the action of any trifling cause which 
may arise; and thus are produced catarrhs and bronchial 
affections, strumous diseases, pulmonary phthisis and other 
scrofulous affections, rheumatism, and a host of serious mala- 
dies in ordinary times amongst creatures so maltreated. 

3. Hot and Damp Dwellings—Hot and moist habitations, 
when animals are closely packed, and the air is but seldom 
renewed, are even more injurious. There is a sense of oppres- 
sion, a feeling of uneasiness perceived when one enters such a 
place from the cool air without,—a feeling not at all unlike that 
which one experiences during the sickly season at Hong Kong. 
It is a most unnatural condition for animals to be kept in day 
after day, month after month, and year after year; animals 
designed by nature to roam on open plains and prairies, and 
seek their own shelter from the noonday sun, but always to enjoy 
a fresh, untainted atmosphere. In such places, if the experiment 
be tried, a burning lamp loses its brightness of flame, a cold 
sheet of metal becomes covered with moisture, clear lime-water 
is soon rendered muddy and opaque, the eyes smart, and if there 
is any tenderness about the throat a tickling sensation is sure to 
be induced, whilst a combination of most unpleasant odours 
attacks the olfactory organs. 

The air, in fact, is largely contaminated by animal matter 
undergoing chemical changes by putrefaction and decom- 
position, and no creature can remain for many days healthy in 
it. Like cold, damp air, it retards exhalation from the lungs and 
skin. The deleterious effects of matters which should be thrown 
off by these important organs must be removed from the system 
somehow or other, or the animal quickly dies. Therefore they 
are carried to other organs, and partially got rid of by the 
kidneys and intestines, or, in a cow, in all likelihood by the 
udder, in the process of milking, and consequently they exist 
in the milk, for all these secretions and excretions are increased, 
and unusually, because of the suspended functions of the skin 
and lungs. The creatures may become fat, but the fat is of bad 
quality, and rather a symptom of disease. Their flesh is pale 
and flabby, and will not keep as long as that of animals in sound 
health. The highly noxious matters they inhale enter the circu- 
lation by the lungs and stomach, and their blood is thus altered 
by septical agencies. Slowly or perhaps oy poisoned, the 
lungs become disorganized from typhoid inflammation, or tuber- 
cular or calcareous phthisis, diseases attributable to a semi- 
putrid state of the circulating fluid are rife, and the predisposition 
to become affected by other maladies is very great. Contagious 
diseases of various kinds, according to constitutional tendency, 
are generated and propagated in such an atmosphere, and 
organic effluvia or miasmata are given off profusely from the 
bodies of animals so maintained. 

The matter which gives rise to these contagious diseases is, 
in all probability, partly gaseous or entirely molecular, consist- 
ing of exceedingly minute organic particles or cells floating about 
the diseased creatures, and as disease is but a rapid disintegra- 
tion and transformation of tissue, and the products may be thus 
disseminated rapidly amongst closely agglomerated animals, and 
from dwelling to dwelling, we can scarcely wonder at the facility 
with which such maladies spread. We have also an evidence 
of the presence of these aérial contaminations in close, hot 
stables in which a number of animals are kept for some time. 
Should one or more of them be sick, or wounded, or neglected, 
and the excrementitial matters allowed to decompose, a malaria 
is engendered which cannot be ascribed to an alteration in the 
composition of the atmosphere only, and we have produced an 
unhealthy state of the blood, giving rise to putrid diseases, a 
tendenty to excessive suppuration, corrosive exudations, phle- 
bitis, purulent infection, and gangrene of the tissues in wounded 
animals, and, in those that are sick, an aggravation of their 
maladies, and slow, uncertain convalescence. 

The vitiated air of stables and cowhouses is thus one of the 
most potent agencies in impairing health and predisposing to or 
exciting disease; and the same may be said of over-crowded, 
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badly ventilated cattle-ships and steamers,—all may become, and 
very frequently are, veritable focz and nurseries of contagion.' 

The examples of the benefits conferred by the admission of 
fresh, pure air, and the mischiefs arising from the retention of 
that which is hot and impure, are innumerable. In the French 
cavalry and artillery, the horses of which are kept in badly 
ventilated stables, and have not sufficient space, glanders and 
farcy, contagious affections, destroy a large percentage every 
year. In the mounted portion of our own army, these diseases 
(as well as others) were, it might be said, enzodtic in the different 
barracks, and productive of the most serious losses before 
veterinary science had demonstrated the advantages to be 
derived from careful and rational hygienic treatment; now it 
is rare to hear of a case amongst our troop-horses. I have fre- 
quently had occasion to observe that when influenza prevailed 
amongst horses kept in hot, ill-ventilated stables, army horses 
have escaped though quartered in barracks, perhaps in the 
middle of the town in which the malady was rife. 

4. Overcrowding.—As already mentioned, the overcrowding of 
dwellings is particularly obnoxious, even when no disease is pre- 
sent amongst the animals ; and this, perhaps, not so much from the 
presence of various gases as from the organic matter thrown off, 
and, as has also been stated, there is every reason to believe that 
this is the frequent cause of such putrid diseases as most rapidly 
destroy life, particularly in the case of animals adapted to live 
always in the open air. During the expedition to Quiberon a storm 
overtook the fleet, and the horse-transports, already imperfectly 
ventilated, were compelled to close the hatches over the un- 
fortunate animals. After the storm many were found dead, and 
all the others were soon after attacked with glanders and farcy. 
During the American War of Independence, an English vessel 
containing a large number of sheep lost them through over- 
crowding. But the horrors of overcrowding in ships are only 
too abundantly illustrated by what takes place in our own 
cattle traffic. An English farmer tried to feed his sheep on a 
variety of turnip. They became ill and died. A veterinary 
surgeon was sent for, and he recommended better ventilation of 
the building in which they were kept. This being carried out, 
no more perished though fed on the same food. 

Grognier has described a stable-fever of animals in France, 
analogous to the hospital and prison-fever in man, and doubtless 
due to the same causes. He informs us that horses and cattle 
suffer more than man or carnivorous animals when kept in a 
putrid atmosphere. They eat little, lose flesh, their chest be- 
comes altered, and they are disposed to low and typhoid fevers. 
But, if the miasmata be very concentrated, they may cause 
sudden death, or indeed epizodtic or contagious diseases. 

Toggia informs us of a case in which forty-two cattle in a 
stable were infected by emanations from accumulating manure, 
and Youatt explicitly states that ophthalmia, coughs, pneumonia, 
and farcy prevail in such places, and that epizodtic maladies 
usually commence in them. This opinion I can fully corroborate, 
and in addition may assert that diseases of all kinds visit them 
most severely and most frequently. 

It must ever be borne in mind that fresh pure air is of at 
least as much consequence as food and water to animals ; they 
require a large and uninterrupted quantity, and it should be 
supplied to them without stint or restriction. 

5. Absence of Daylight.—The partial or total absence of day- 
light from the dwellings of animals cannot be much less in- 
jurious to them than it is to the human species. Its influence on 
important physiological processes is unequivocal in the animal 
and vegetable kingdoms ; and, though we cannot always trace 
disease directly to its exclusion, yet we may assume, from the 
results of experience and the frequency of grave diseases when 
light and other essentials are withheld, that its absence must 
predispose to abnormal states of the organs, and greatly re- 
tard the performance of certain chemical and vital acts. The 
domesticated animals all enjoy the daylight and sunlight, and 
are dull and pine away when they are banished into darkness. 





1 Mr. Fleming adds in a foot-note: ‘* The evils of our home trade in 
cattle are most glaring, and reflect but little credit upon us, That 
between England and Ireland, for instance, is simply shocking, and its 
toleration for a week is matter for wonder and regret. From the report 
of a well-qualified observer, ‘the cattle are frequently ill-treated, and 
often not fed or watered for days. To these evils those attendant on 
sea-journeys must be added, and these I can testify from experience to be, 
a temperature of 80°, anirritant atmosphere saturated with moisture, and 
loaded with the gaseous products of animal excreta, especially ammonia, 
sulphuretted hydrogen, and carbonic acid, awd an odour that is perfectly 
sickening.’ The animals kept in such a condition must be highly pre- 
disposed to receive contagion, and one sick animal may infect an entire 
cargo. Besides, these ships are perennial magazines of contagion.” 





IMPROVED PORTABLE ELEVATOR AND CONVEYER. 
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HE excavation of a sewer in a city street is gene-’ 

rally the means of blocking up all, or nearly all, 
K the roadway with the earth thrown up on each 
1 BS =) side of the trench, That this is productive of no 

\ ZA small amount of inconvenience, as an impediment 
a to travel and business, often for a considerable 
time, it is hardly necessary to point out ; and hence the invention 
which we herewith illustrate, having among its principal advan- 
tages that of avoiding the above nuisance, will at once commend 
= to the careful attention of contractors, engineers, and the 
public. 

In the large engraving is represented the apparatus as it ap- 
pears in operation, and in fig. 2 is shown a side view of the 
essential working portions. A is a frame made of wood or other 
suitable material, and supported at the sides on trucks, so as to 
straddle the ground to be excavated. From the top of the frame 
are suspended by rods two parallel tracks, B, which are placed 
sufficiently far apart to allow the buckets, when hanging from 
both tracks, to pass each other. On these rails travel small 
trucks, C, of which there are any desired number on each bucket 
(each bucket excavating 8 ft. in length), all of which are con- 
nected together by ropes or chains. The latter pass from the 
trucks on one track, around a friction roller, D, at the end of the 























Fig. 2. 
frame, and are then attached to the trucks on the other track, so 
that, when one set of trucks are moved, the others will travel in 
a contrary direction. 

Several friction rollers are disposed along the top of the frame, 
A, over which pass the bucket ropes, which are brought to a 
windlass, as represented in the large illustration. After the 
buckets are filled with earth, they are hoisted by this means 
until their bails are sufficiently high to allow of being engaged 
by the hooks hanging below the trucks, C, on one track. When 
each truck has received its bucket, the whole line of vehicles is 
moved to the rear of the excavation, thereby, at the same time, 
running forward the other set of trucks. The buckets are then 
emptied, while other buckets are being filled and attached to the 
trucks over the point of work, when the operation as above de- 
scribed is repeated. The same ropes which hoist the buckets are 
attached to the empty ones on their arrival, lifting the same 
sufficiently to allow of the hooks on the trucks being removed 
from the bails, when they are easily lowered into the trench, 
where the hoisting hooks are transferred to full buckets, leaving 
the empty ones to be filled. 

It will be noted that the necessity of throwing earth upon the 
sides of the excavation is here avoided, and that the ground 
adjacent to the latter is left clean and open to travel. The soil 
removed is only shovelled once, and that into the buckets, which 
remove it to the rear and empty it upon the completed masonry. 
The construction of the framework is such as to afford an excellent 
scaffold for lowering material to the masons, and also for starting 
and driving street piling wherever required. We are informed 
that the apparatus can be moved in from twenty to thirty minutes, 
and, when transported, leaves the ground behind it smooth and 
clear. The inventor adds that, in practice, the framework should 
be made three times the length to be excavated, and 8 ft. longer. 
For instance, if four elevating ropes are to be operated, excavat- 
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ing 32 ft., there will be, besides this distance, 32 ft. in which the 
brick masons are at work, 32 ft. for back filling, and 8 ft. for 
natural slope of the back fall. There are three sets of buckets 
required, one set at each end of the tracks, and one in the 


lowered, all that is necessary is to transfer the hooks from them 
to the full buckets, leaving the empty ones, which are re-filled by 
the time the next set are brought from the rear and lowered. 
By means of a friction cone and brake, when the buckets are 
raised to the desired height, they are stopped and held until the 
truck hooks are attached to extra bails, when they are lowered 
by the brake swinging naturally under the trucks. 

The apparatus, it is stated, will excavate 32 or 40 ft. of earth 
quicker with twenty-eight men than fifty men can perform the 
same work, throwing the soil up at the sides while it makes the 
fill in addition. It does not interfere with bracing, can be put 
together with bolts, and, when taken apart, can be applied to 
any sized cut, varying in width from 3 to 25 ft. 


PROGRESS OF PHARMACEUTICAL SCIENCE.' 





IT the recent Pharmaceutical Conference at Bristol 
the President, Mr. Groves, P.C.S., in his opening 
address, observed :—“ Provincial schools of phar- 
macy, except they be in connection with a medical 
school, cannot be made self-supporting, when the 
students are drawn—as a rule they must be—from 
limited areas, where the attendance of classes can be combined 
with a reasonable amount of labour in the pharmacy. When the 
latter condition cannot be assured, and students in order to 
obtain systematic teaching are compelled to give up their situa- 
tions, they will naturally gravitate to the larger centres, where 
circumstances are more favourable and the course of instruction 
more complete. 

Since our last meeting we have witnessed the inauguration of 
what bids fair to be a worthy specimen of a provincial associa- 
tion. I refer to that established for the benefit of Wolverhampton 
and its district. Let us hope that, under the guidance of its 
powerful directory, it will succeed in avoiding the shoals upon 
which not a few of its predecessors, that commenced their voyage 
with equal promise, have been stranded. 

The less ambitious pharmaceutical associations very generally 
find it difficult to maintain the interest of their evening meetings 
and provide subjects for discussion. On that point I will venture 
a suggestion. It is comparatively rarely that I have an oppor- 
tunity of attending the evening meetings of the Pharmaceutical 
Society ; when I do, I find almost invariably the following scene 
enacted. After the more formal business has been disposed of, 
the paper or papers of the evening are read, and discussion upon 
them invited. The invitation is at once responded to by the 
professors, who, from the fact that they know more about the 
subject than probably any others present, and from their acquired 
habit of speaking diffusely, as when addressing students, occupy 
so large a share of the time at the disposal of the chairman, that 
before the questions have been half threshed out that functionary 
looks nervously at the clock, and, expressing a fear that if gentle- 
men are detained too long they will not readily put in a second 
appearance, dismisses the assembly. 

My suggestion is this: that, instead of insisting on something 
entirely new, they should more frequently than is now the case 
take up half-debated questions where the Pharmaceutical Society 
dropped them, and not leave them to be completed by letters to 
the editor of the journal, or by furnishing to that periodical a 
supplementary article. How much better to do this than, con- 
fessing one’s poverty of resource, to implore the aid of a neigh- 
bouring medico and receive from him well-meant but scarcely 
disinterested advice on how to conduct a pharmacy, or a lecture 
on a medical subject but remotely connected with the duties of 
a pharmacist ! 

Next to associations directly affiliated with pharmacy must be 
ranked those that aid it indirectly by fostering the sciences, or 
some of them, upon which our art is based. The pharmacists 
of Yorkshire are to be congratulated upon the establishment of 
the Yorkshire College of Science, where will be, in fact are, 
methodically taught experimental physics and chemistry, both 
practical and theoretical, by able professors on moderate terms. 
Pharmaceutical students who observe the signs of the times will 
not be slow to avail themselves of such advantages, and, should 
any want reminding, the honorary secretary of the college, our 
late joint secretary, and, may I hope, future president, Richard 





1 Abridged from ‘‘ Chemist and Druggist,” Sept. 1875. 


Reynolds, will not fail to do it. Under such auspices the suc- 
cess of the Yorkshire College of Science may be regarded as an 


| accomplished fact, and it may in addition be said that every 


| member of the Conference will feel a personal interest in its . 
bottom of the cut, being filled; so that, when the empty set is | 


prosperity. 

An institution of a still more ambitious character has been 
projected—as yet it is only a project—for the west of England 
and South Wales. It is to be called the School of Science and 
Literature, and will be carried out in connection with certain 
colleges in the University of Oxford. As its name implies, it is 
intended to provide for the field embraced in its operations a 


| literary as well as a scientific education, the latter being directed 





especially to the industrial wants of the important manufacturing 
and mining district of which Bristol may be regarded as the 
centre. The school will therefore bear a close resemblance to 
Owen’s College, Manchester, and be, like a similar institution in 
Newcastle, connected with one of the universities. Probably no 
provincial city equals Bristol in the extent and variety of its 
museums, libraries, and other aids to mental cultivation ; it has, 
therefore, been rightly selected as the site of the new college. 
Part of the funds required for the carrying out of the scheme 
have been promised by Balliol and New Colleges, Oxford, and 
for the remainder an appeal is being made to the public. In 
this part of the work pharmaceutists will probably not take a 
prominent part, yet it 1s satisfactory to find on the list of the 
Provisional Local Committee the names of our energetic and 
able confréres, Messrs. Stoddart and Schacht, whose efforts in 
so good a cause we all, and especially the local men, hope to 
soon see crowned with merited success. 

The trustees of the Gilchrist Fund, whose secretary is Dr. 
Carpenter, have at their disposal no less than £4,000 per annum, 
which by the terms of the trust deed they are bound to devote 
‘to the benefit, advancement, and propagation of education and 
learning in every part of the world, as circumstances permit.’ 
One thousand pounds of it has been placed in the hands of the 
Royal Society, to be expended in grants to men of proved ability 
in scientific research, to enable them to prosecute investigations 
of an expensive character, which without assistance they would 
not be justified in undertaking. It would be worth consideration 
whether scientific institutions such as those I have mentioned 
are not justified in asking the trustees to lend a helping hand to 
them during the few years of struggle that with the best of 
management generally precede success.” 

After touching upon the Early Closing Movement, the Teaching 
of Pharmaceutical Chemistry as distinguished from mere com- 
pounding of medicines, and on the Irish Pharmacy Bill of the 
late session, Mr. Groves continued :—“ The fourth International 
Pharmaceutical Congress, which met at St. Petersburg shortly 
after our last meeting of Conference, appears not to have quite 
satisfied the anticipations of Englishmen, who, as a rule, are not 
distinguished for their love of symmetry, method, or complete- 
ness, and consequently are unable to share the feeling of those 
who, like the French, enter with zest into minutiz that would 
appear to them but trivial and troublesome. It is amusing, 
when reading the report, to observe how tenderly the suscepti- 
bilities of the Russian Government are treated. For instance, 
the question, ‘Ought women to be allowed to practise phar- 
macy?’ was withdrawn from discussion altogether. Another 
question, ‘Is it zxdispensable that the chair of pharmacy should 
be occupied by a pharmacist?’ was put in the doubtful form 
for the same reason, although no one present had the least doubt 
upon the subject, and resolutions affirming its desirableness were 
duly voted. The discussion of the limits of the responsibility of 
the principal and his assistant respectively, issued in the passing 
of a resolution to the effect that the _— ought to be held 
liable for the quality of his drugs and preparations, and for all 
infractions of the law either by himself or his subordinates with 
his consent. Then commences the exciusive responsibility of 
the assistant, who is liable in his own person for the mistakes 
he commits, and of course also for wilful infractions of the law. 
This seems very fair, but it must be remembered that by the 
term assistant is not meant an errand boy advanced to a posi- 
tion at the counter, but a regularly educated and examined 
student of pharmacy. 

The last question is that which has interested us most, and 
caused, alas! the most decided feelings of disappointment— 
‘Has the time arrived for the preparation of an International 
Pharmacopeeia ?? 

The previous Congress of Vienna had somewhat anticipated 
the answer to be given by requesting the Société de Pharmacie 
de Paris to prepare a project for the work in question, and ac- 
cordingly M. Méhu, the French delegate, presented to the Con- 
gress a huge manuscript as the result of its labours. This 
having been remitted to a commission for examination, in due 
time five propositions were voted, the first of which declared 
that the time had arrived for the preparation of an International 
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Pharmacopeeia; that such Pharmacopceia should in no ways 
suppress national Pharmacopceias, but that, when new editions 
of these works were required, the general principles and direc- 
tions of the International Pharmacopceia should be inserted in 
them without modification. Mr. Sutton estimates the size of 
the report when printed at half that of the Codex of 1866. The 
preparations in the Pharmacopceia proper, numbering over 300, 
are intended to form the basis of every Pharmacopceia and super- 
sede similar preparations of the same name, and to them may, 
it seems, be added the special remedies thought necessary by 
each individual nation. A vast number of these so-called pre- 
parations are definite chemical substances, such as acetate of 
morphia, acetate of potassium, acetate of sodium, &c., which 
surely do not call for international interference. We are also to 
have international lard, butter of cacao, and cane sugar, whilst 
plasters and ointments are inserted by the score, the majority 
of them being unknown to the British Pharmacopceia. Mr. Sut- 
ton was not far out when he stated his opinion ‘ that it would 
be at least twenty years before the work could be brought to 
fruition.” But that is not what Englishmen expected; they 
wished, as I believed, that a general agreement should at once 
be come to as to the strength of a limited number of the more 
potent remedies, which might, if thought desirable, be introduced 
into the national Pharmacopceias, and until then should be 
known and recognized as ‘international’ remedies. Thus we 
should have ‘ Tinct. Opii (Int. Ph.),’ ‘ Acid. Hydrocy. Dil. (Int. 
Ph.),’ and so on. If such an idea could be carried out, there are 
not a few British pharmacists who would at once arrange a shelf 
for the international remedies. The principles upon which the 
committee recommended that the future Pharmacopceia should 
be constructed are such as will meet with a very general assent. 
They are as follow :—The use of the Latin language, the decimal 
system, uniform system of nomenclature, conciseness of descrip- 
tion, indication of the minimum of active principles for each 
poisonous drug, simplicity, as far as possible, in the composition 
of galenicals, indication of the maxima of impurities to be tole- 
rated in chemicals. 

It may be taken, I presume, as a matter of course, that the 
indication of extreme doses will be made compulsory on the pre- 
scriber, as is the case now in Germany and elsewhere. It is 
much to be regretted that the action taken in the matter by the 
Conference last year has hitherto been fruitless, much to the 
annoyance and discomfort of both dispensers and prescribers, 
and also, it is to be feared, to the danger of patients—not so 
much of their getting a poisonous dose as of their getting a safe 
one, and less than the prescriber intended. We must not give 
up the idea, however, but, when the time comes for the revision 
of the Pharmacopceia, urge it forcibly upon the General Medical 
Council, and upon the Government if necessary. 

Taken as a whole, I fear that the Fourth International Phar- 
maceutical Congress has, by entering too fully into minutiz— 
attempting, in fact, too much—postponed indefinitely the achieve- 
ment of the universal Pharmacopeeia. It still may fall back as 
a last resource on the amusing proposition of some of its mem- 
bers, and, by the fusion of the French and German Pharma- 
copceias, hope for a good result! 

The numerous résumés of the scientific work of the year to be 
found in various publications, and notably in our own ‘ Year 
Book,’ render it unnecessary for me to attempt anything like a 
complete account of work relating to pharmacy ; indeed, it would 
be a work of supererogation to indicate another royal road to 
that branch of knowledge. I shall, therefore, content myself 
with referring to some few of the more remarkable facts and 
discoveries that have been brought to light since our last 
meeting. 

It may, I think, with truth be said that we have had during 
the past year an unusual number of additions made to our list 
of drugs, and that not a few of them seem destined to take a 
more permanent place in the practice of medicine than falls to 
the lot of the great bulk of new remedies, which, although 
vaunted highly by their discoverers or promoters, enjoy, as a 
rule, but a short-lived popularity, and fail to justify their pre- 
tensions to supersede the better known and trusted remedies 
that have come down to us from the time of Dioscorides. 

It is no easy matter for a drug to find its way into a pharmacy, 
more difficult still for it to achieve the honour of a place in the 
national Pharmacopceia, most difficult of all for it to engage the 
attention of the ordinary apothecary, and take a place in his 
list of ‘good things.’ Yet this crowning dignity may with 
safety be prophesied of jaborandi, salicylic acid, and perhaps 
some others. 

The extended commerce of this country, the possession of 
numerous colonies, the propensity for foreign travel that cha- 
racterizes the Englishman, conduce to bring to our markets a 
greater number, probably, of new productions, vegetable and 
mineral, than fall to the lot of the whole world beside. 








It is to be feared that not a few of these novelties fail to excite 
a due degree ot attention, are never tested with scientific accu- 
racy, and so fail to achieve the position they deserve. Others, 
again, «all into the hands of speculators, are puffed inordinately, 
and, having thus obtained a spurious currency, are finally aban- 
doned as worthless. Condurango is an example that will occur 
to every one of a remedy thrust without any justification of merit 
upon the attention of the medical faculty, raising, it is to be 
feared, false hopes in the breasts of the afflicted, and causing 
the loss of valuable time in the treatment of disease. 

Were it possible to find a sufficient number of competent 
physiologists to investigate and report on the action of new 
remedies as soon as introduced, a vast amount of good might be 
effected, charlatanry would be exposed, and an end summarily 
put to the false pretensions of unscrupulous speculators, to whom 
not even disease is sacred. 

It is, I suppose, hopeless to expect to find in the ranks of 
hard-worked medical men experimenters able and willing to 
cope with the great amount of this kind of work, which may be 
said to be daily and hourly accumulating. Take such a series 
ot investigations as those of Wright on the alkaloids, where, in 
a single page, we may find described perhaps half-a-dozen bodies 
of definite composition, distinctive crystalline form, and endowed 
with potencies differing both in kind and degree each from the 
others. What proportion of substances such as these are ade- 
quately tested, how many are not tested at all, possibly to the 
great loss of medical science! Parliament has more than once 
voted £2,000 to defray the cost of investigating the sources of 
certain diseases of an infectious character, and it would, I think, 
not be amiss to ask it to supplement the grant in future years 
with another £2,000 to defray the cost of the physiological testing 
of new remedies proposed for the treatment of disease generally. 
The appointment of such a commission would also enable one 
at once to grapple with that monster evil, the unrestricted sale 
of the so-called patent medicines. Patent they are not, they are 
the reverse of it—secret. I would make them in fact what they 
are in name; their composition should be divulged to the com- 
mission, and some control thereupon exercised upon the publi- 
cation of advertisements respecting them. It would not, of 
course, do to license puffs of any kind, but the power of pre- 
venting the more scandalous and destructive of the lies from 
being obtruded on one’s attention from every hoarding and 
almost every publication should be vested in some one. Care 
for the public health demands some interference; for example, 
with the sale of certain hair restorers, which, vaunted as not 
being dyes and uninjurious, are found when chemically examined 
to contain poisonous combinations of lead. Indeed, there is 
scarcely a chemist or a doctor who could not adduce from his 
own experience instances of their poisonous action on the persons 
of their customers or patients. Another glaring instance is that 
of the ‘sure cure for the opium habit’—it was found to contain 
per dose two grains of sulphate of morphia, to be taken three 
times a day. I will not pursue the subject further than to sug- 
gest the patent medicine question as a hopeful one for any Mem- 
ber of Parliament in want of a hobby to get astride upon. 

Jaborandi, first introduced to the notice of Europeans by Dr. 
Coutinho, of Pernambuco, deserves certainly the premier place 
among the new remedies of the year. Rarely has it happened 
that so much attention has been lavished on a new product, 
whether of vegetable or mineral origin ; this being probably due 
to the extremely marked character of its action, and the fact 
that it came opportunely to supply the want long felt of a direct 
acting and trustworthy sudorific. 

Its name, a most barbarous one, is applied in its native 
country, Brazil, to a class of remedies possessed of sudorific, 
stimulant, and sialogogue properties ; hence the difficulty ex- 
perienced at first by botanists in determining the true source 
of the remedy, a difficulty enhanced by the fact that the leaves 
and twigs, of which the first importations consisted, were not in 
a satisfactory condition for examination. M. Gubler was, how- 
ever, enabled to decide at once against their piperaceous origin 
(though it is certain that that order furnishes some of the plants 
to which the name jaborandi has been applied), and, assisted by 
M. Baillon, assigned them to the Rutaceze to Pilocarpus pen- 
natifolius. Several botanists in this country also carefully ex- 
amined them, and Mr. Holmes, of the Pharmaceutical Society’s 
Museum, having fortunately obtained fruit-bearing specimens, 
was enabled authoritatively to state that the plant was ruta- 
ceous, and of the genus P/ocarpfus. As to the species, it 
was thought premature to attempt its identification before the 
receipt of well-authenticated specimens of the flowers. 

As chemists, we of course have little to do with the physio- 
logical action of drugs, except when regarded as an aid, and a 
very important one it often is, to identification of species or 
determination of quality ; yet one cannot omit referring to Mr. 
Martindale’s bold experiment upon himseli, and the interesting 
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account of the result which he sent to the ‘ Pharmaceutical 
ournal,’? The subject has been practically exhausted by the 
bours of Dr. Ringer in this country, and Professor Gubler in 

France. : 

The chemists were not slow to perceive nor backward in 
working the new field of inquiry opened to them. In January, 
1875, Parodi communicated to the Revista Farmaceutica of the 
Pharmaceutical Society of the Argentine Republic the results 
of his examination of the jaborandi used by the natives of Para- 
guay. From the leaves and spikes of this plant he succeeded 
in extracting an alkaloid of feeble basic properties, which he, 
using his right as a discoverer, named jaborandine. It was 
obtained in prismatic crystals belonging to the rhombic system, 
and in a sufficient state of purity, it seems, to justify its com- 
bustion and the adoption of the formula CyH,N.O.. From the 
description which he supplies of the plant he used it is certain 
that he did not employ true jaborandi, as we understand the 
term, but a species of Pzfer. It is therefore unfortunate scienti- 
fically that he should have chosen for its alkaloid the name he 
did; on the other hand, it is comforting to reflect that, in conse- 
quence of his mistake, our ears will be spared the infliction of a 
word eminently cacophonous. In March, M. Byasson submitted 
to treatment a sample of the true drug obtained from the foun- 
tain-head, Dr. Coutinho, and obtained therefrom a small quantity 
of a substance of alkaloidal character possessing the charac- 
teristic activity of the parent drug. He described it as a liquid, 
viscid, aromatic alkaloid, having an acrid and bitter taste, and 
capable like nicotine of being carried over with water by dis- 
tillation. He called it jaborandine; but, leaving out of the 
question the prior adoption of that name by Parodi, he was 
scarcely justified in giving a name at all to a substance so ill- 
defined and of which he could tell so little, either of its physical 
or chemical characters. 

In May, Mr. Gerrard indicated a simple method of extracting 
from jaborandi an alkaloid which, in accordance with Mr. 
Holmes’ advice, he named pilocarpine, and in June he was 
enabled to announce the crystallization ofits nitrate in sufficient 
quantity for the determination of its more important reactions, 
and to fix its dose at half a grain as a medium quantity. Dr. 
Attfield will, I hope, be able to give us the rational formula of 
this substance, derived from combustion, which I understand 
he has undertaken to perform. 

English pharmacists will then have reason to feel proud of 
the share taken by them in the elucidation of the interesting 
problems connected with the introduction of jaborandi. Of 
course there is plenty of room for further experiment. In all 
probability more than one alkaloid is present, and it might be 
discovered that the sialogogue and sudorific properties are 
resident in distinct substances. Should this be the case, it 
would be most fortunate, as the simultaneous production of ex- 
treme salivation and perspiration seems to be the ‘amari 
aliquid’ of the administration of the new drug. 

The Brazilian drugs recently presented to the Pharmaceutical 
Society by Messrs. Cyriax and Farries, and reported on by Mr. 
Holmes, contain among them several that seem to call for fur- 
ther inquiry and examination on the part of pharmacists. It 
seems, indeed, that South America, to which we are indebted 
for some of the most destructive diseases, is endeavouring to 
balance the account by providing the means of effecting their 
cure. 

The statement respecting butea, ‘that it contains a basic 
substance which, combined with sulphuric acid, is white, almost 
like that of cinchona, and is exported to Europe in great 

uantities to adulterate quinine,’ deserves to be taken note of, 
though one part of it seems highly improbable. 

Erva de Rato, a cinchonaceous plant used in Brazil for 
killing rats and mice, exerts, it is said, on the heart an action 
similar to that of digitalis. This statement certainly deserves 
careful examination; should the action not be identical—pro- 
bably it is only similar—it might furnish another means of 
alleviating a class of disease of a peculiarly painful and hither- 
to intractable character. 

To Dr. Fayrer, of Calcutta, is mainly due the introduction to 
European medical practice of Goa powder, called also Bahia 
powder and Araroba powder, a potent remedy in certain skin 
diseases—herpes, circinatus, chloasma, &c. This, too, has a 
Brazilian origin, and seems to have been an article of export 
from Bahia to Goa when both were Portuguese colonies. Its 
origin long remained a profound secret, and its employment was 
confined to those irregular practitioners of medicine whose 
untrammelled intellects have so often opened a path for the more 
staid and methodical practitioners of the schools. Dr. J. F. da 
Silva Lima has traced the substance from its place of produc- 
tion to its place of sale, and made evident the fact that the 
Goa, Bahia, and Araroba powders are one and the same, and 
the produce of a leguminous plant growing in Bahia, where 





| several species of it are to be found, all, with characteristic 


Brazilian indifference, called by the same name, “ Araroba,” or 
tawny-coloured. Some plants of Araroba are now, thanks to 
Dr. Da Silva Lima, growing in the Royal Botanical Gardens of 
Edinburgh, so that it will not be long before botanists will be 
able probably to give a complete account of the true source of 
this interesting remedy. Professor Attfield, in a paper read 
before a meeting of the North British Branch of the Pharma- 
ceutical Society of Great Britain, described fully the chemical 
characters of the pure powder sent to him by Mr. David 
Kemp, of Bombay, by whom it had been christened, with the 
view to doing away with troublesome synonyms, chrysarobin. 
The one remarkable fact connected with a most patient and 
able analysis is this, that chrysarobin contains from 80 to 84 per 
cent. of pure chrysophanic acid. This acid, long known as a 
constituent of rhubarb roots, Parmelia parietina, and perhaps 
also senna leaves, had never been suspected of possessing 
powers such as now it must be credited with. Should the price 
of chrysarobin ever become disproportionately high, it will 
always be possible to revert to its active principle derived from 
well-known and native sources; but that contingency seems 
remote, as, according to Dr. Da Silva Lima, it is obtainable in 
Brazil in any reasonable quantity. Possibly its wonderful pro- 
perties as a dyeing material may eventually be made use of. It 
is a singular fact, referred to by Mr. Holmes in his paper on the 
identity of Goa and Araroba powder, that dock-root, a well- 
known but poor source of chrysophanic acid, was used in the 
time of Gerrard for the treatment of certain skin diseases, and 
Professor Bentley affirms that it is still used in Sweden for 
scurvy, and in many cutaneous disorders. 

Gurgun balsam, a fluid oleoresin, obtained by incisions of the 
bark of Dipterocarpus levis, has until recently been regarded 
solely as an object of suspicion and a possible adulterant of 
copaiba. It now is in a fair way of being recognized as a most 
valuable agent in the treatment of skin diseases, and especially 
of that most horrible one, leprosy. Dr. Dougall, a medical 
officer of the Indian Government, first conceived the idea of so 
employing it, and, having observed decided mitigation of the 
worst symptoms of the cases first experimented upon, carried 
out on an extensive scale a series of trials of the remedy at the 
Haddo Leprous Hospital, Andaman Islands. In his report to 
Government he gives details of the remarkable results of the 
treatment, leaving no doubt that the doctor has hit upon a most 
valuable agent, which renders tractable a most loathsome disease, 
that hitherto has defied human efforts at removal, and it may 
almost be said of alleviation. The balsam emulsed with lime 
water is given to the extent of twelve drachms daily, and at the 
same time the whole body is anointed with a similar emulsion 
night and morning. The Indian Government attaches so much 
importance to the discovery that it has instructed the keeper of 
medical stores at Calcutta to collect a large supply of the balsam, 
for distribution wherever competent persons can be found to 
administer and report upon it. The issue of these reports will 
be awaited with interest, more especially since the balsam has 
been found by so trustworthy an observer as Erasmus Wilson 
to exercise a beneficial influence in the treatment of a disease of 
equally painful character affecting Her Majesty’s European 
subjects, v‘z., cancer. 

More than fifteen years ago, Kolbe and Lautermann demon- 
strated the possibility of preparing from carbolic acid the then 
little esteemed salicylic acid. The process adopted was one 
suggested by Wanklyn, who in the same year discovered that, 
when carbonic acid was passed into sodic alcohol, propionate of 
soda was formed, and similarly, when methylic alcohol was used 
instead of ethylic, acetic acid was the result. More recently 
the reaction has been carefully studied by Kolbe with the view 
of procuring the acid at a cheap rate for the economical uses 
which Professor Kolbe was the first to recognize in it. He 
imagined that, seeing their easy convertibility, the two acids, 
carbolic and salicylic, might probably be endowed with similar 
physiological properties, and that idea he has since fully demon- 
strated the truth of by experiment. As an antiseptic, salicylic 
acid is a formidable rival to carbolic acid, preventing and de- 
stroying with equal certainty the action of both organized and 
inorganized ferments. Thus it destroys the activity of the 
alcoholic ferment in saccharine fluids, and the ammoniacal fer- 
ment in solutions of urea, whilst it equally prevents the decom- 
posing action of emulsion on amygdalin, and of synaptase on 
myronic acid. Its power as an antiseptic when used instead of 
carbolic acid for the dressing of wounds is considered by Mr. 
Lister to be scarcely equal to that of tHe latter substance. This 
inferiority possibly depends on its less volatility, which, whilst 
offering the advantage of absence of disagreeable smell, entails 
the disadvantage of limiting seriously its action on the atmo- 
sphere surrounding the diseased surface. On this account we 
may expect that as a general disinfectant carbolic acid will 
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continue to hold its ground, and that notwithstanding its ex- 
tremely poisonous character, a fact of which we are now and 
then reminded painfully by the occurrence of loss of life through 
its accidental administration. 

Salicylic acid, on the contrary, is comparatively innocuous, 
and being a solid does not invite the attention of drinkers and 
others too apt to conclude that a carefully hidden bottle must 
conceal something nice. The antiseptic action of salicylic acid 
is not shared with its salts, so that when the saturation of the 
acid accidentally occurs through the evolution of ammonia 
generated by putrefaction, its utility ceases, or at least is sus- 
pended until the addition of an acid sets it free again. Nothing 
could more forcibly illustrate the non-poisonous nature of 
salicylic acid than the fact that it has been recommended to be 
added in minute quantities to the water in which leeches are 
preserved. It is said that their mortality is in that way very 
much lessened. The future of salicylic acid seems to point 
rather in the direction of internal than external applications. 
It has been suggested as likely to be a potent remedy in diseases 
of zymotic character ; perhaps its exhibition in conjunction with 
sulphurous acid would be more beneficial than when given 
alone, as the sulphurous acid would not only directly assist it, 
but, by preventing its neutralization, conduce to the permanence 
of its action. Mr. Jno. Williams, at a recent meeting of the 
Pharmaceutical Society, exhibited oil of wintergreen (salicylate 
of methyl) prepared from the artificial acid, and possessing per- 
fectly the taste and odour of the oil yielded by the plant on 
distillation. The methylic element was probably obtained in 
the usual way from wood spirit, but it would not have been diffi- 
cult to prepare this from purely inorganic sources, as Berthelot 
pointed out some years ago. 

Salicylic acid is now quoted in the price lists at 8s. per oz. for 
the natural product ; 2s. per oz. for the artificial. 

In October, 1871, Dr. Broughton, of Ootacamund, presented 
to the museum of the Pharmaceutical Society a very pure and 
interesting specimen of carbolic acid derived indirectly from 
the essential oil of Andromeda Leschenaultii,a plant that grows 
in inexhaustible profusion on the Neilgherrie Hills. This oil is 
nearly identical with that of wintergreen, and consists almost 
wholly of salicylate of methyl. The production of carbolic acid 
is effected by first saponifying the oil with potash, then adding 
a mineral acid, which precipitates the salicylic acid in a state of 
purity, and finally distilling the dry acid with lime and sand. 
The result is pure carbolic acid, which crystallizes at once on 
reaching the receiver. Dr. Broughton calculates that by pur- 
suing this method pure carbolic acid could be produced at from 
five to seven shillings per pound. It is obvious that, by dispensing 
with the last operation, and stopping at salicylic acid, that acid 
could be rendered at a price considerably less than the figures 
I have quoted—possibly at 4s. per lb. Here, then, is a hopeful 
source of a cheap and pure supply of this valuable drug. I have 
written to Dr. Broughton with reference to it, and hope to have 
in time for this Conference a note from him respecting it. Dr. 
De Vrij has also pointed out a new source of oil of wintergreen 
—Gaultheria punctata—a plant growing in great abundance in 
Java, and yielding on distillation as much as I°I5 per cent. of 
crude oil. This might possibly be similarly utilized. 

Mr. John Williams, who has so often contributed to our ‘Trans- 
actions,’ recently read before the Chemical Society an important 
paper on a physical subject of the highest interest, viz., the 
graduation of thermometers, The scale adopted by Fahrenheit 
seems to be purely arbitrary, unless, indeed, he fancied some 
connection to exist between the interval between the melting and 
boiling points of water and the number of degrees in a semicircle. 
Such an idea would not have seemed absurd 150 years ago. 
His assumption that no lower temperature than that caused by 
mixing ice and salt could be produced was of course incorrect, 
and why he numbered 32 degrees between that, his zero, and 
the melting of ice, is not apparent. However, his mode of 
graduating held its ground until the introduction of the centi- 
grade method, which divided the interval between the boiling 
and melting points into 100 degrees, and started from the latter 
point as zero. The division was certainly decimal, if that be an 
advantage, but beyond that the only real improvement was the 
establishing the fact that all minus numbers represented degrees 
below the freezing point of water. On the other hand, it entailed 
the disadvantage of lengthening the degree and necessitating 
the frequent use of fractional numbers. 

It was the consideration of these inconveniences that first in- 
duced Mr. Williams to think of a remedy, which he found in 
taking for his scale the interval between the boiling and freezing 
points of mercury and dividing it into 1,000 degrees. Hence 
the name he has given it, the milligrade. 

According to Dulong and Petit mercury boils at 360° C., and 
freezes at 39'44° C. The interval is therefore nearly 400° C. 
Probably this number is quite as accurate as 399'44°—it can- 





not be supposed that either is absolutely exact. The whole 
number being adopted, it follows that 2! degrees milligrade 
equal 1 degree centigrade. The following curious results are 
obtained on carrying out the necessary calculations. The freez- 
ing point of water is 100° M. ; the boiling point 350° M. ; the 
interval, 250°, being just one-fourth of the interval between the 
freezing and boiling points of mercury. This last coincidence 
had not, I believe, been noticed before, but it would, of course, 
be the same for any graduation whatever. Benzole melts at 
100° M., boils at 300° M. Nordhausen sulphuric acid melts 
at 100° M., boils at 200° M. Bihydrated sulphuric acid melts 
at I Od M., boils at 622°5° M., the interval being exactly 
500° M. 

Many of the volatile metallic chlorides, such as those of arsenic, 
antimony, &c., have intervals between their melting and boiling 
points which appear to have some simple relation to the interval 
between the melting and boiling points of mercury. However, 
the great points achieved, and these are independent of all 
theoretic considerations, are the shortening of the degree, 
thereby lessening the frequency of the employment of fractional 
numbers, and the abolition for all temperatures above that of 
the freezing point of mercury of minus numbers. It would be too 
sanguine to expect the milligrade to supersede the centigrade in 
our day, but that there is much merit in the conception and 
much of interest in the results cannot be questioned. 

M. Nativelle, who discovered in 1872 a method of preparing 
from the leaves of Digitalis purpurea a crystalline substance 
possessing the physiological properties of the plant, and which 
he named digitalin, has had a hard time of it lately in the 
defence of his position. In the April number of the ‘J. de Ph. 
et de Ch.’ he repels the attacks of M. Kosmann, who had re- 
asserted his belief that the true active principle of foxglove is an 
amorphous body, and affirmed that M. Nativelle’s digitalin was 
a product of change, such as might take place (such is the 
instability of the true digitalin) either inside or outside the 
plant. To attempt to give an outline even of the results 
described by Nativelle, Kosmann, Homolle, Waltz, and 
Schmiederberg, would occupy much longer time than I could 
devote to this subject. Probably not less than a dozen definite 
principles, if one could believe their discoverers, would have to 
be examined. Certain it is one could not find digits enough to 
count them upon, and moreover the greater number of them 
seem possessed of toxic properties. Schmiederberg’s last an- 
nouncement, digitoxin, is so poisonous that he doubts whether 
it is fit for medicinal use. It, moreover, is completely insoluble 
in water, in that respect agreeing with the digitalin of Nativelle, 
which Schmiederberg declares to be a mixture of digitoxin and 
paradigitogenin. Anyhow, Nativelle was the first to produce and 
exhibit a crystalline principle derived from foxglove, and repre- 
senting with parma’ exactness its physiological action; and, 
while such can be obtained of constant composition and definite 
form, that assuredly is the article that ought to be employed, and 
not an amorphous substance possessing no definite characters 
by which it might be recognized. Doubtless the more complex 
of the vegetable alkaloids are extremely prone to altera- 
tion, and until we know more of the true constitution of that 
class of bodies it will be useless to attempt to decide as to 
which is the mother substance of such series as are met with in 
foxglove, aconite, cinchona. This Conference has already made 
a money vote towards the elucidation of the aconite mystery, 
and will probably be asked for a second grant, but it would in 
my humble opinion be more usefully devoted to the determina- 
tion of the exact chemical position occupied by one or two of 
the more stable alkaloids. It doubtless is very interesting to 
ring the changes upon such a substance as morphia ; but this 
might go on for ever, and I have failed to perceive that up to 
this time any consensus of opinion has been arrived at, on what 
may be termed the previous question—what is an alkaloid ?” 

Mr. Groves concluded his address with some feeling remarks 
on the loss that science has experienced in the person of the 
late Mr. D. Hanbury (facile ee amongst British pharma- 
cologists), who died in March last of typhoid fever, in the prime 
of life and in the plenitude of his powers and usefulness. 


GRINDING WHEEL. BY D. POULOT, OF PARIS. 


SOARAGJE reproduce from the pages of the “Revue Indus- 
MI trielle” the annexed illustrations of a new grinding- 
wheel for metal workers, designed and patented by 
D. PouLot, of Paris, a maker who has acquired 
a high reputation in this branch of manufacture. 
The wheel, which is formed of a composition of 
vulcanized rubber, is fitted with iron cheeks, the intermediate 

















































































































Vp Vs 
6 A i; 
4, Y 
GIY%4 Z 
GUC TY 4 
GU, 7 LA 
Ye 4 
Vniy CA CY 
Wty tips 4 a// 44 / 
LV, YG 47 % Wy Hy] \, VY, 
Yn fi U4, 3 44,4 "S| oe. 
in Li ty ‘ \ aa 
Gul \M4 
Gi ll V/ J 4 
Wp Yi “4 
AE" yyy Cif VY Y 
GY jy 2 i, 14% 
a fly GH MLL, 
_ we © 4 











Fic. 1.—EXTERIOR ELEVATION. 


















































































isi Z Z OR ap 
‘i op Py ; 
IN) Wl y, Li744 ‘Yip. Wi 
Lee WA y 
pay we WG Uy, ig) 
i ra 4 —— — Wi. Gye pp YY 
“UVYiR a V7. UG 
N\ 4/4 j 
Tr hi PE 


IN| 


SS 


=| 


SQ 








if, Wp, Yl, UA lL Uff 4) a 








MMMM 


ZZ, 








L774 Vly 1,47: VWEGTY 
OG 
“St, fi 

















D. POULOT’S GRINDING WHEEL, Fic. 4.--LONGITUDINAL SECTION, 
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FIG. 2.—TRANSVERSE SECTION. 








FIG, 3.—PLAN, 
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space being filled with felt, leather, or other elastic substance, 
and runs on Defresne’s journals, securing continuous lubrica- 
tion without waste of oil (figs. 2 & 3). It is mounted on a 
solid iron framework, hollowed out in the centre to receive the 
wheel, and securely bolted to the floor. At each end of the frame 
is a slide-rest which receives the objects to be manipulated. 
The slide-rest on the left, and which appears in fuller detail 
in fig. 5, consists of a horizontal plate, which can be worked 
by a treadle and counterpoise in a direction perpendicular to 
the face of the wheel; whilst a similar plate, dovetailed to it 
and sliding over it, can be made to give a similar movement 
at right angles to the former, by means of a lever handle at the 
workman’s left hand. In the upper plate are numerous round 
holes to receive the tacket of a movable fulcrum, which revolves 
freely therein, furnishing a curvilinear movement in a horizontal 
plane, whilst the lever-like action of the pliers in which the 
object is held thereupon gives a similar movement in a verti- 





























FIG. 5.—SLIDE REST. 


cal plane. Four motions—two rectangular and two curvilinear 
—are thus obtained, and the position of the object can be 
adjusted as perfectly and with as much nicety as if held in 
the hand alone. The opposite slide-rest admits of a similar 
arrangement ; but, as shown in the annexed figures, 1 and 4, 
it is designed especially for grinding and surfacing metal 
plates. The inclination of the plate to the face of the wheel 
can be adjusted to any required angle, and its lateral move- 
ments are provided for by suitably placed screw-handles. The 
wheel combines all the newest improvements, and may be 
regarded as a model of its kind. Like other wheels of this 
description, it will serve for an immense variety of purposes, 
and its rapidity of execution, combined with the superior 
nicety of adjustment of which it is susceptible, renders it, in 
very many cases, an advantageous substitute for the file, plane, 
rasp, &c. 


Chemistry applied to the Arts, 
Manufactures, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 


CETINE”—Boracic Acid.—Boracic acid is 
stated to be now largely employed in Germany in 
the preservation of meat and milk. A prepara- 
tion called “acetine,” which is simply boracic 
acid coloured, is also much used for the same 
purpose. 


Analysis of Sea Salt.—In an Essay on Sea-Salt, PRo- 
FESSOR ROUX, of the Naval School at Rochelle, recommends a 
“chlorometric test,” which he has used successfully for the 
last twelve years, and considers likely to prove of essential 
service in researches connected with agriculture, with the 
fisheries, for hygienic purposes in the choice of stations for 
sea-bathing, and even in navigation, as a means of ascertaining 
the existence of currents, shoals, &c. by the detection of changes 
in the quality of the water. For all practical purposes, the 
chloride of sodium must be regarded as by far the most im- 
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portant ingredient in sea-water, for, it may here be remarked, 
Professor Roux’s observations have satisfied him that the pre- 
| sence of chloride of magnesia in small quantities, with which it 
| is generally accompanied, has not the supposed injurious effects - 
| on the hygrometric and antiseptic qualities of the salt, so that in 
| this respect the magnesia is of little industrial importance. Now, 
| the titration of the chloride of sodium has always been the most 
| difficult point in such analyses. Professor Roux’s method is 
based on the fact that solutions containing chloride and chro- 
mate of potash give a reddish precipitate with nitrate of silver, 
but only when the precipitation of the chlorine is complete. 
Three test-liquors are used: 1, a solution of nitrate of silver 
prepared by carefully disolving 14°539 gr. of pure nitrate of 
silver in water sufficient to give 1,000 cubic centimetres of 
solution. 2, a solution of common salt, prepared by dissolving 
5 gr. of chloride of sodium in water sufficient to make 1,000 
cubic centimetres of solution. 3, a solution of 30 gr. of 
neutral chromate of potash in 300 gr. of water. A burette, 
similar to those used in alcoholometric essays, is also 
required. It must be graduated into 100 parts, each repre- 
senting o'5 gr. of nitrate of silver solution. To make an 
analysis of a given sample of salt, either 5 gr. or I gr. is care- 
fully weighed off and dissolved in pure or rain water sufficient to 
make 1,000 or 200 cubic centimetres as measured in an eprou- 
vette. In the case of sea-water a like quantity is measured. The 
solution or sea-water is placed in the burette, and coloured with 
10 drops of chromate of potash solution. The nitrate of silver 
solution is then dropped in with a 50 gr. pipette until the pre- 
cipitate which forms assumes a yellowish red hue. It now only 
remains to read off on the side of the burette the degree corre- 
sponding to the convexity of the coloured fluid, to find the pro- 
portion of chlorine present. As the burette has 100 divisions, 
and each division corresponds to o’0025 gr. of chloride of 
sodium, it is obvious that, if 80 divisions of the silver liquor 
are required to produce the red colour, the 0°250 gr. of nitrate 
of silver thereby represented correspond to 0°200 gr. of chloride 
of sodium ; if 98 divisions of the silver liquor are required, the 
salt contains 0,245 gr. or 98 per cent. of chloride, and so on. If 
| great accuracy is required, the solution of common salt is added 
to the liquor in the burette until the red colour disappears again, 
and the number of centimetres of nitrate of silver solution is 
corrected by the number of centimetres of solution of salt 
necessary to produce this disappearance. Moniteur Scientifique 
Quesneville, Aug. 1875. 


§ 2. Metallurgy. 


**Dysiot”—a New Anti-friction Metal.—Under 
the above name, ROMPEL and Co., of Homburg, have brought 
out a compound of 62°3 parts copper, 17°75 parts lead, Io parts 
tin, and 9'2 zinc, without traces of iron. At present prices, on 
orders of not less than 200 marks (shillings), the new metal is 
sold at 144 marks per 100 kilogrammes. It may be manufac- 
tured by fusing together 62 parts of copper, 18 parts of lead, 
10 parts of tin, and 1oofzinc. Stummer’s Ingénieur, 20th August, 
1875, from Zeitschrift fiir Deutsch. Ingr. 


Precaution for Plumbers.—At a recent meeting of the 
North Rhenish Scientific and Sanitary Association, the case 
was reported of a plumber who showed unmistakable symptoms 
of arsenical poisoning after using a Common hydrogen blowpipe 
at his work. Hydrogen, prepared from impure zinc with acid 
perhaps equally impure, is apt to contain arsenic. A simple 
remedy is to pass the gas before use through a closed vessel 
containing a solution of sulphate of copper. The arsenic is de- 
posited in the form of arseniate of copper, and the hydrogen is 
left pure. This cheap and effective arrangement deserves adop- 
tion in sulphuric acid manufactories, where the vast size of the 
leaden chambers and coolers entails so much plumber’s work. 
Bayerisches Gew.-u.-Indust. Blatt. Fune and Fuly, 1875. 


Galvanizing Metals with Bismuth or Antimony. 
—ARM. BERTRAND has succeeded in producing a galvanic 
deposit of bismuth on the surfaces of other metals. He uses a 
double chloride of bismuth and ammonia, a white crystalline 
salt, highly soluble in water. The operation is performed cold, 
with a solution containing 25 to 30 gr. of chloride per litre. A 
single Bunsen pile should be used. With a Daniels’ pile the 
deposit is weaker, and longer in forming. If the bath be 
heated to 100° C., the bismuth will not deposit. On coming 
out, the objects are coated with a dark-looking slime, beneath 
which the sheen of the bismuth may be detected. The latter 
adheres very closely to the subjacent metal, and takes a fine 
polish, the colour being intermediate betwixt antimony and old 
silver. If the ammoniated chloride of bismuth be replaced by 
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ammoniated chloride of antimony, antimony may be deposited 
in the same way on copper and brass. 


Chimie. 


Prices of Scarce Metals in Germany.—In “ Stum- 
mer’s Ingénieur ” of 27th ult. we find the subjoined comparative 
table of prices of the scarce metals in the German market in 
1875 and in 1866. The former are copied from the latest price- 
current of the well-known Hanoverian manufacturing chemist, E. 
Haén, of List, and the latter from the books of the house of H. 
Rossler, of Frankfort :— 

Metals. 1875. 1866. . 
Marks (Shillings) per kilog. Marks (Shillings) per kilog. 


Aluminium, —_ 113 165 
9 pilates 130 ‘ : 
a wire 158 5 542°9 
Barium ; 500 
Cadmium . ‘ ‘ 2 
Colcium 15,000 
Cerium 16,300 
Chrome 1,800 
Erbium . r 7,000 , 
Indium. ‘ . 14,000 . 60,000 
Iridium 4,200 1,714°3 
Kalium 190 
Lithium . 20,000 
Magnesium - 380 
a wire, &c. 400 685°7 
és powder. 220 
Manganium . 1,000 
Molybdanium 500 ° 
Natrium . . ‘ 20 ° 
Osmium 5,100 . ‘ . Berra 
Palladium 4,300 . . « Sevres 
Platinum, spongy . 1,300 . ‘ ° 
» Wireand plate 1,150 
Rhodium . - 9,500 
Rubidium . , » 34,300 
Selenium 275 
Silicium . 4,000 
Tellurium . 1,500 
Thallium 680 . ‘ - 41,7143 
Titanium . 2,400 . ‘ ° 
Uranium ‘ - 3,500 . ° ° 
Vanadium . ‘ . 50,000 ° ° 
Zirkon 2,300 > 


§ 3. Dyeing, Calico Printing, Bleaching, 
Allied Subjects. 


Printing with Coralline on Wool.—When printing 
on wool with the coralline red, commonly but incorrectly known as 
purpurine, REIMANN employs calcined magnesia in the manner 
hereunder described, to prevent injury to the colour by acid re- 
actions, which are sometimes inevitable. Dissolve 80 grammes 
coralline in 4-litre water, with ,,-litre glycerine, mix therewith 
140 grammes calcined magnesia in }-litre water, thicken with gum 
water (500 grammes gum per litre). Print, steam, and wash in 
the ordinary way. The result is a rich Turkey red that will keep 
its tone for years, and is full 30 per cent. cheaper than cochineal. 
The only precaution requisite is not to use it on portions of the 
fabric where it is in close contact with highly acid colours that 
might neutralize the magnesia. Moniteur Indust. Belge, 1st 
Sept., 1875. 


Production of Aniline Black without Metallic 
Salts.—Aniline black is obtained by dissolving an aniline salt 
in water in the presence of sulphuret of copper, sulphate of iron, 
or some other metallic salt. Most writers regard the presence 
of a metallic salt as indispensable. By submitting a concen- 
trated solution of sulphate of aniline to the action of a couple of 
Bunsen’s elements, with platinum electrodes, M. COQUILLIER 
found that he obtained a considerable deposit of what proved to 
be aniline black at the positive node. Gas-retort carbon elec- 
trodes were substituted for the platinum, and the aniline ap- 
peared as before. From this M. Coquillier concludes that the 

resence of a metal is not essential to the production of aniline 
lacks. Comptes Rendus, lxxxi. 9, 30th August, 1875. 


Tanning, and 


Chromate of Iron as a Pigment.—If a solution of 
chloride of iron acidulated with hydrochloric acid be added to 
neutral chromate of lead, a light orange powder is precipitated, 
which is chromate of iron. Dried at 4o° C., it is found to con- 
sist of 65 to 65°11 chromic acid, and 34°58 to 34°78 oxide of 
iron, corresponding to powder (C? O*) *Fe*. Chromate of iron 


Bulletin de la Soc. | 
Chim. de Paris, 5th Sept. 1875, from Fournal de Pharmacie et 





is insoluble in water, dissolves easily in hydrochloric, nitric, 
and sulphuric acids, and decomposes when mixed with soda 
ley. Under strong heat, it melts into a brownish mass. It 
may be used in painting in oils, as a substitute for chromate of 
lead. Although inferior to the latter in brilliancy, it has certain 
advantages over it—it does not blacken with exposure to sul- 
phuretted hydrogen, is not injurious to the user, and withal is 
cheaper. TZechnologiste, August, 1875, from Gewerbemuseums, 
1875. 


Utilization of Woollen Waste.—At a large meeting 
recently held in the market-place, Dewsbury, Mr. GEO. RYDILL 
exhibited some scribbled wool, valued at 101d, Is. old., 15. 3d., 
and 4s. 8d. per lb., which he said was produced from rags that could 
now be bought in the market under a halfpenny a pound. The 
dyeing of yellow and other fancy light colours from dark-coloured 
rags was heard with surprise by some of the most practical 
dyers in the neighbourhood. Mr. Rydill also exhibited what is 
generally called band-carpeting, which was obtained from Mr. 
Raspin, of Dewsbury, who, it was said, is sending this material 
into Kent as manure. Mr. Rydill, during his experiments, took 
some of this worthless material, and produced a wool, which he 
valued at about 7d. per lb., or £65 6s. 8d. per ton. Mr. ‘Rydill 
stated that examples of French merino treated by his method 
would dispense with the seaming by girls with shears, and he 
thus could save what is now a great waste of material. Furni- 
ture Gazette, 4th September, 1875. 


Chemical Methods of Cleansing Wool.—DaupiEr’s 
Method. Epaillage oléique. This method, patented quite 
lately, has one very interesting peculiarity—the vegetable im- 
purities clinging to the wool are carbonized, not by exposure to 
hot air in ovens or hot chambers, but by immersion in a bath 
of hot oil. The wool is said to suffer less than in the ordinary 
process, and comes out of the bath fit for use. There would 
seem ty be a risk of fire above the ordinary, but of this nothing 
is said. 

Wool, either in the raw or manufactured state, is treated 
thus :—1. It is steeped in a weak acid bath, containing say 4 
or I} per cent. of acid; then taken out anddried. 2. It is placed 
in a bath of oil, the temperature of which is gradually raised 
until the decomposition of the impurities is complete. This 
always happens before the oil reaches its boiling point. 

Any mineral acid may be used, but hydrochloric acid is best, 
as it evaporates readily, and does not affect the oil. Any sort 
of fatty matter may be employed, as margarine, stearine, hydro- 
carburets, &c., &c., but oleine, or whatever is ordinarily used for 
oiling the wool, will be found most suitable. 

If the wool is required for spinning, it is batted on coming 
out of the bath, and pressed to get rid of the excess of oil. 
Otherwise the oil may be extracted by some of the processes in 
ordinary use, and recovered. The inventor states that the wool 
keeps its colour well. The process may be applied to any sort 
of woollen goods, but is more particularly adapted for cleansing 
raw wool or woollen rags and waste. 

Epaillage & froid (cold cleansing). This name is given toa 
method of cleansing with hydrochloric acid, as the destruction 
of the impurities is effected at the comparatively low tempera- 
ture of 50° to 70° C. (122° to 158° Fah.) The colour suffers less 
than where sulphuric acid is used. The method has an addi- 
tional advantage—the agents employed may be applied in a 
gaseous state, thereby avoiding the necessity of repeatedly shift- 
ing and drying the wool. 

Raulin’s Method. Equal weights of sulphuric acid and bay 
salt are mixed in a retort, allowing 10 kilogs. of each for every 
100 kilogs. of wool. The retort is connected with a close chest 
containing the wool. The hydrochloric acid enters through an 
aperture in the bottom of the chest and rises through the wool. 
When the smell emanating from the chest through a small tube 
provided for the purpose indicates that the contents are suffi- 
ciently saturated with the gas, the chest is carefully closed and 
left for the space of twelve hours. At the end of this time the 
wool is washed by passing, first, a current of water through the 
chest until the water shows but a feeble reaction on litmus 

aper, and afterwards a similar current of lime water until the 

tter shows a slight alkaline reaction on the same paper. The 
wool is thus cleansed and its acidity neutralized in a single 
rp It only remains to take it out of the chest and 

y it. 

Sirlaine’s Method. In this the wool is placed in a hermetically 
closed chest provided with a latticed false bottom, on which the 
wool rests. In the lower part of the chest, beneath the wool, 
are three orifices, serving for the separate introduction of hydro- 
chloric gas, ammonia gas, and hot air. A similar opening in 
the upper portion allows of the escape of the same. A fan is 
provided to regulate the draught and pressure. The process 
consists in passing, first, a current of hydrochloric gas through 
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the wool, followed by a current of hot air, which destroys the 
impurities therein. Ammonia is then passed through in the 
same way to saturate the remaining traces of the acid. A 
current of hot or cold air expels the ammonia in turn, and it 
only remains to take out the wool and bat it. 

By this system, with a sufficiently large apparatus, 500 kilogs. 
of wool may be cleansed in a single operation, lasting three 
hours, the temperature never exceeding 30° C. (86° Fah.) 

Descoubet’s Method. ‘This is designed more especially for 
cleansing woollen fabrics, and the apparatus is arranged to effect 
the operation in a continuous manner. The apparatus consists 
of two brick chambers, each five metres in height, the interior 
walls of which are “ rendered” smooth and coated with boiling 
gas-tar, to protect the plaster from injury by the acid. In one 
chamber hydrochloric gas enters at the bottom. In the other 
chamber the air is kept at a temperature of 70° C. by steam 
pipes. The material is first exposed to a jet of steam to damp 
it lightly, as, if too dry, it will not absorb the acid. Itis then 
drawn four times through the chamber containing the hydro- 
chloric acid gas from top to bottom, entering and leaving by 
slits in the walls, which are made as narrow as possible. Thence 
it passes in like manner through the hot-air chamber, by which 
the decomposition of the vegetable impurities adhering to it is 
accomplished. On coming from the latter it may, if necessary, 
be put through an alkaline bath to neutralize the effects of the 
acid. Moniteur Indust. Belge, 20th August, 1875, from Moni- 
teur de la Teinture. 


§ 4. Food, Water, and Sanitary Matters. 


Essence of Hop Flowers.—BREITHAUPT, chemist, of 
Hagenau, Alsace, prepares a chemically pure essential extract 
of hop flowers. Ten drops ofthe essence added to one hectolitre 
(22 gallons) of beer impart to the latter a fine, seductive aroma, 
of which ordinary beer of all kinds is altogether destitute. The 
absence of this aroma appears to be due partly to the destruc- 
tion of the volatile aromatic principle of the hops in the 

rocess of sulphuring, and partly, as in cases where no sulphur 
is used, to the boiling of the wort exposed to the air. Breit- 
haupt’s experiments also show that, after the aromatic principle 
has been extracted, the hops will keep without sulphuring, and 
can be used in the ordinary way. The brewing must be com- 
pleted before the essence is added. In hermetically closed 
vessels the hop essence will keep for twelve months. Bayerisches 
Gew.-u.-Indust. Blatt. Fune and Fuly, 1875. 


Carap Oil.—The Abbé MoIGNo states that the attention 
of the French Colonial authorities is now being directed to the 
oil-producing capabilities of the fruit of the Carap-tree (Carapa 
gutanensis), which is so abundant in the forests of Cayenne 
that in some localities, at certain seasons, the ground is literally 
carpeted with the seeds. Les Mondes, 19th Aug., 1875. 

SIMMONDS (“Vegetable Products”) states that the tree abounds 

in the forests of Guiana and in Trinidad. The oil is reported 
to turn rancid very quickly, but this is probably due to the 
crude and imperfect way in which it is generally prepared. 
Samples of the oil received a medal at the Exhibition of 
1851. In Trinidad it is highly esteemed as an unguent for 
the hair, as an application to wounds on animals, and for 
destroying ticks and other animal pests, also as a cure for 
rheumatism. H., M. C.] 


Conservation of Fresh Butter.—Recent experiments 
made in the milk-testing establishment of the municipality of 
Thun, showed that pure fresh butter turned rancid in the fol- 
lowing times :— 

When kept in a warm living room, at a constant temperature 
of 15° C. (59° Fahr.), after one day’s exposure. 

When kept in a well-ventilated dairy, at a temperature of 
12° C. (53° Fahr.), after four days’ exposure. 

When kept in a well-ventilated dairy, at a temperature of 
12° C. (53° Fahr.), surrounded with cold water, after thirteen 
days’ exposure. 

When kept in a well-ventilated dairy, at a temperature of 
12° C, (53° Fahr.), submerged completely in cold water, after 
fifteen days’ exposure. 

When kept in a well-ventilated dairy, at a temperature of 
12° C. (53° Fahr.), pressed and lightly salted, after twenty-nine 
days’ exposure. Technologiste, Aug. 1875. 


Adulteration of Linseed Oil.—Linseed oil has lately 
been very largely adulterated with fish-oil. The presence of the 
latter may be detected by the following test :—Mix 10 parts by 
weight of the oil with 3 parts nitric acid of commerce. Stir witha 
glass rod till the oil separates from the acid. If fish-oil is present, 
the oily film is a dark colour approaching to black, and the acid 





a deep orange yellow verging on a yellowish brown. If, on the 
contrary, the linseed oil is pure, the oily film is a light green or 
greenish yellow, and the acid a light yellow. Zechnologiste, 
Aug. 1875. 


Cornish Sardines.—The Cornish Sardine Company, 
whose offices are at Falmouth, now sends out pilchards cured in 
oil, in the manner of French sardines. The fish are picked over 
and sorted as to size, headed and cleaned, and placed in suitable 
tins. These are then filled up with the finest olive oil and 
hermetically sealed. The large fish are sent out as “pilchards 
in oil,” the smaller as “ Cornish sardines.” They are reported 
to be indistinguishable from the best French sardines. With 
the prices of meat and fish constantly rising, efforts of this kind 
are, as the leading journal observes, deserving of hearty sup- 
port. 


Vanilla as a By-Product in Paper Manufac- 
ture.—A German chemist observes that the sodaic salt of 
vanilla should be found in the refuse liquor of the wood-pulp of 
conifers. In fact, experiment has proved ‘that the odour of 
vanilla is very decided when this liquor is treated with acid 
after standing for some days. Vanilla in a crystallized form 
has not yet been obtained in this way, but attention is directed 
to the possibility of the extraction of vanilla from the refuse 
liquor of paper-mills, where wood-pulp is largely used, proving 
a lucrative branch of industry. TZechnologiste, Aug. 1875. 


Cotton-Cake as Food for Cattle.—A farmer at Kirby- 
Lonsdale has been making experiments as to the milk and 
butter produced by various kinds of food, and finds that cotton- 
cake is better and cheaper than linseed-cake. In the first trial, 
a cow was fed with 12 to 13 stone of rye-grass, with 3 lbs. of 
Driffield cotton-cake twice a day ; with this food, which cost 
4s. 6d. a week, she produced 168 quarts of milk, which yielded 
13 lbs. 14 0z. of butter. She was then fed with the same 
amount of rye-grass and 4 lbs. of linseed-cake a day, the cost 
of which was 6s. 6d. a week. On this diet, she produced 170 
quarts of milk, which yielded 13 lbs. 11 oz, of butter. A third 
experiment of feeding the cow on oatmeal in addition to the grass 
failed, the yield of milk being immediately considerably les- 
sened. Veterinary Fournal, Sept. 1875. 


Madder as an Antiseptic.—M. DE ROSTAING communi- 
cates the following :—On 27th July last 100 grammes of powdered 
madder were put at the bottom of a glazed earthenware Jar, on the 
top of the madder was laid a piece of fresh uncooked veal weigh- 
ing 119 grammes, carefully wrapped ina cloth, and over al! were 
put 152 grammes of powdered madder, with 55 grammes of 
madder-root, also in powder. The jar, being thus completely 
filled up, was tied down with paper and put away in a closed 
cupboard. Subsequently it was opened and examined from 
time to time. On 4th August it was thus opened. No odour 
of decaying meat was perceptible, but a certain mushroom-like 
smell was noticed. Under a magnifying glass the meat showed 
no sign of maggots. Its weight had decreased to 62 grammes. 
On 12th August the weight of the meat had become reduced to 
45 grammes. On 21st August it was 41 grammes only, showing 
a loss of weight of 65 per cent. in 25 days. A sort of mummi- 
fication of the meat appeared to have commenced. Comptes 
Rendus, lxxxi. 9, 30th August, 1875. 


Spirit Distillation in Holland.—For several centuries 
Holland has practised the distillation of grain, with very satis- 
factory results. Now, however, the very existence of her ‘dis- 
tilleries, over four hundred in number, is threatened through 
the persistent neglect of industrial improvement on the part of 
their successive proprietors. At Schiedam there is but one 
establishment where distillation is carried on upon the modern 
principle, that started in 1873 by M. J. J. Melchers-Wz, who, 
struck with the waste entailed by the old-fashioned method of 
open fires, has introduced steam, and uses a rectangular distil- 
latory column. The old method in use at Schiedam entails an 
expenditure of 60 hectolitres of coal per 2,800 litres of montwyn 
of 46 cents. deg., which is equivalent to 420 kilogs. of coal per 
hectolitre of spirit of 100°. In France the consumption of coal 
under like circumstances is 185 kilogs. per hectolitre of spirit, 
showing a possible saving of 55 per cent. at Schiedam. M. 
Melchers also effects a considerable saving on cost of labour, as 
in all other establishments pumping is done by hand. At 
Schiedam small fermenting tuns are used, which serve also as 
mash tuns. They hold 2,200 litres. Only 190 kilogs.—half un- 
malted rye and half malt—are put in, and the yield is :—1. 
about 115 litres of montwyn of 40°, giving 27 litres of spirit of 

°. 2. 16 hectolitres of grain, worth 50 centimes per hectolitre 
for feeding cattle. 3. 23 kilogs. of yeast, selling for export at 
16 francs per kilog. Hitherto these returns have made the 
fortunes of the distillers, and probably would long have con- 
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tinued to do so, but for the competition arising from the produc- 
tion of larger quantities of yeast in the better equipped distilleries 
of England and France. The reduction in the price of yeast so 
caused will compel the Dutch distillers to abandon routine and 
apply themselves in earnest to the improvement of their arrange- 
ments, if they would not see a very important branch of agricul- 
tural industry swept from their hands. Moniteur Indust. Belge, 
1st Sept., 1875. 


Asphalted Papier-Maché.—A paper manufacturer in 
the Western States of America, has commenced the fabrication 
of coffins of this material. 


Tests of Coffee.—Substances innumerable have been 
and are used in the adulteration of coffee—wheat, rye, malt, 
acorns, almonds, figs, peat, &c., &c.—the most common being 
chicory, the roasted root of C. zwtybus. The detection of these 
substances generally requires a delicate process of analysis, not 
within the reach of every one. 

Professor WITTSTEIN suggests a simple method for detecting 
the presence of chicory in ground coffee, which may prove 
useful. He boils separately equal weights of ground chicory 
and of the coffee to be tested ; dilutes each with twelve times its 
weight of water, and adds thereto two drops of hydrochloric acid 
previously concentrated by boiling. A solution of one part of 
ferrocyanide of potassium to eight of water is then made, 
fifteen drops of which are added to each of the other solutions, 
which are then reboiled. This infusion of chicory is thick, 
brownish in colour, requires to stand a long time before it pre- 
cipitates, when the surface liquor retains its brown hue. Coffee 
containing chicory behaves in nearly the same way. Pure 
coffee, on the contrary, gives a dark green, changing to a 
greenish black liquor ; if a couple of drops of caustic potash 
water be added two minutes after ebullition, the liquor passes 
into brown and discolours, quickly forming a pale yellowish pre- 
cipitate. 

Another simpler method, for domestic use, is to allow a 
certain quantity of coffee, which has been prepared for drink- 
ing in the ordinary way, to evaporate to dryness in a china 
saucer or plate. Good, strong, well-made coffee should not 
leave more than 1 per cent. of its weight of solid residue ; the 
strongest infusion not more than 2 per cent. The residue 
should be a deep brown, glossy in appearance, and keep dry 
well when exposed to the air. The residuum of adulterated 
coffee is more pasty, closer, and retains the moisture for a 
much longer time than the other. TZechnologiste, Aug. 1875, 
Jrom Dingler’s Polytech. Fournal. 


Analyses of Tobacco.—In concluding a series of papers 
on “ Tobacco,” published in the undermentioned journal, Senhor 
A. LUIS Y YAGUE calls attention to certain common errors in 
analyses of tobacco, viz. that the proportion of nicotine is given 
without reference to the hygrometric condition of the sample, 
and that the probability of nicotine combining with malic acid, 
to form a malate of nicotine, is overlooked altogether. The 
recent experiments of French chemists show that the normal 
composition of freshly cut tobacco includes 88’o80 per cent. of 
water, and o'o6o0 per cent. of nicotine free, besides woody fibre, 
gum, extractive matter, various compounds of malic acid, and 
other substances. Now this proportion of water may be reduced 
by drying to 10 per cent. without otherwise affecting the com- 
position of the tobacco, in which case the percentage of 
nicotine in a sample of given weight will appear eight times 
as great as the above. Again, the assumption that nicotine exists 
in tobacco in a free state only involves the supposition that it 
here acts differently to all other organic bases in the presence of 
malic acid. £/.Porvenir de Industria, 27th August, 1875. 


Madeira Wine.—Among the noteworthy events in the 
wine-trade during the last few years has been the gradual 
revival of Madeira as a wine-producing country. A long suc- 
cession of bad vintages had almost led to the extinction of the 
crop of the island, the old vineyards were rooted up and new 
vines planted, and connoisseurs had begun to cherish what they 
had left of the wine as a precious commodity, only to be pro- 
duced on solemn occasions. Now, however, that the vintages 
have risen from, practically speaking, nothing in 1853 to 1857, 
and 500 pipes in 1860 to 1862, to an average production of 
about 10,000 pipes, which may this year rise to 12,000 
pipes, such fears are at an end; for, though the yield even 
now is only a third of what it was in former times, the 
competition from other wines is much keener than it was 
then, so that the old demand can hardly be expected. Now 
that the yield, however, is again large, the question arises— 
whether Madeira will regain its old reputation as a choice wine 
for the few, or whether, on the other hand, it has some qualities 
which will recommend it to the many whose recent conversion 





to the use of wine is leading to such a revolution in the trade. 
The present fashion among connoisseurs is for light dry wines 
of every description, and it does not therefore appear likely that 
the somewhat rich and luscious Madeira wine will again please 
them. But it is not at all improbable that the new classes of 
wine-drinkers, who especially relish the port which delighted 
former generations of rich people, would appreciate Madeira. 
Very many persons also, and especially ladies, dislike dry 
sherry, and would like the much richer produce of the island. 
The two wines are so different that no comparison can be insti- 
tuted, for if Madeiras are tasted side by side with light Sherries 
of a similar cost, the former, for the time, so to speak, annihilate 
the delicate taste and flavour of the latter, and those who like 
rich wine would certainly prefer the Madeira. - Mr. Shaw, in his 
book on wine, has the following :—‘ When Madeira is origi- 
nally fine and kept till quite ripe, there is a soft fulness with a 
deliciously pungent, delicate, high flavour, that surpasses every 
other kind, and compared to which even the best Sherry is 
tasteless and flavourless.” We should add that there does not 
seem any great probability of further great increase in the pro- 
duction of the island at present, because much land which used 
to yield a quantity of light cheap wine is now used for corn and 
other produce, that is said to pay the proprietors better than 
wine, Our imports of Madeira wine in the last three years 
_ averaged about 90,000 gallons. Yournal of Applied 
cience. 


§ 5. Fuel, Heating, Illumination, &c. 


Platinized Gas-Retort Carbon for Electric In- 
struments.—DE PLAZANET patents the fabrication and appli- 
cation to electrical uses of gas-retort carbon coated with a thin 
film of platina. The fragments of carbon acquire all the pro- 
perties of platina, and, owing to their irregularities of form, 
present a much larger surface than any metal plate of equal 
dimensions, in addition to higher conducting powers. Revue 
Indust., 25th August, 1875. 


Electric Lighting of Vessels.— At the instance of 
Admiral LIKHATCHOFF, one of M. Gramme’s magneto-electric 
machines has been introduced on board the Russian Imperial 
yacht “ Livadia,” for purposes of illumination. MM. Sautter, 
Lemmonier, and Co., of Paris, are at present engaged in prepar- 
ing another of the same machines with a reflector of peculiar 
construction, for use on. board the new Russian ironclad, “ Peter 
the Great.” These machines furnish two distinct lights simul- 
taneously, and may be regarded as a step towards the solution 
of the important problem of the subdivision of the electric light. 
Revue Indust., 25th August, 1875. 


Bancoul-Nut Oil.—M. HECKEL, who has resided several 
years in the French settlement of New Caledonia, writes to the 
Academy of Sciences to correct M. Correnwinder’s statement 
as to the superiority of bancoul over colza oil (see “ Practical 
Magazine,” Sept. 1875). M. Heckel states, that all attempts to 
employ bancoul oil for lighthouse purposes in New Caledonia, 
where the bancoul nut abounds, have proved abortive. The 
metal burners surrounding the wicks were so rapidly destroyed 
that it was found necessary to replace them with others of pla- 
tina. Even these were soon corroded. M. Heckel was requested 
by the colonial authorities to undertake experiments in regard 
to the purification of the oil, so as, if possible, to abate the 
inconvenience, but his researches were fruitless, and it was 
found necessary to abandon the use of the oil. Commies Rendus, 
lxaxxi. 8, 237d August, 1875. 


§ 6. Miscellaneous. 


Temperature of Domestic Animals.—The following 
is a summary of recent researches by Professor SIEDAMGOVSKY 
on this subject :— 

Horse.—The medium temperature of 100 horses was 38'0° 
C.; the highest reached was 38'2°C. The averages were taken 
from readings in the morning, at mid-day, and in the evening. 
Krabbe found the mean temperature to be 381° C., Fleming, 
38°75°, Peters, 37° 5° to 38°2°, Day, 37°5°, Sonnenberg, 37°38°, Prevost 
and Dumas, 36°8°. Jnfluence of age. In a young foal 5 days old, 
the temperature was 39°3°. The average temperature of horses 
from 2 to 5 years was 381°; from 5 to Io years, 38°; from 10 to 
15 years, 38°2°; from 20 years upwards, 37°9° to 36°9° C. Jnfluence 
of sex. The mean temperature of stallions was 37°8°, of mares, 
38°2°, of geldings, 38°0° C. Jnjluence of time of day. The maxi- 
mum was at 6 P.M., 38°2°; the minimum at 4 A.M., 37°5° C.  Zn- 
Jiuence of feeding. A rise of 0°2° to 0°8° C. occurred from 3 to 5 
hours after feeding. Jnfluence of drinking. Water of a tem- 
perature of 8° to 12° C. lowered the temperature 0°3° to 0°5° C. 
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Thus feeding and drinking have opposite effects. Influence of 
exercise. Exercise raised the temperature, but in a different 
degree in different animals. Jufluence of external temperature. 
Horses placed in a stall at a temperature of 25° C. showed, four 
hours afterwards, a temperature of 31° to 43° C. There was a 
rise in the normal temperature of 0°4° to 12°C. A draught of 
air produced a fall of 1° C. Great cold in winter, when the air 
had a temperature near freezing point, produced a rapid refrige- 
ration on the skin, but showed a rise of 1'2° C. upon the tem- 
perature in the rectum. This occurred whilst the temperature in 
the stalls was 10° C.; but after the animal had been a short time 
in the open air there was a reduction below the normal of 0°5° C. 
Influence of bleeding. The temperature was reduced o'1° C, by 
bleeding to the extent of 5 to 6 lbs. 

Cattle.-A nine-year-old cow gave a temperature of 38°9° C. 
(Krabbe found the temperature in cows, 38°8°, Davy, 38°9°.) The 
daily fluctuations were small as compared with the horse. The 
minimum was at midnight, 38°7°; the maximum at 5 P.M., 39°1° C. 
The effect of food was not noted. 

Sheep.—284 measurements in the rectum of a one-year-old 
wether gave from 38°3° to 41°8° C.—a mean of 40°2° C. (Fleming 
found it 40°25°, Krabbe, 39°8° C.) The variation found in suc- 
cessive readings was much greater than in horses or cattle. 
Unshorn sheep showed a mean temperature on 157 readings of 
40°56° C.; whilst shorn animals (94 observations taken 3 to 24 
days after shearing) gave 39°73° C. 

Swine.—169 readings taken from 4 swine gave 38°5° to 40'8° C., 
or a mean of 396°. (Krabbe found it 39°1°, Fleming, 40°5°, Gurlt, 
40° to 41°2° C.) 

Dogs.—190 readings gave 38°3° C. (Fleming gives 18°5°, 
Krabbe, 38°7° C.) London Med. Record, from Deutsches Zeit- 
schrift fiir Thiermedicin. 

Sideroscope.—Under this name M. J. VinoT has sub- 
mitted to the French Academy a capital little instrument, con- 
structed almost entirely of wood and sheet zinc, and designed 
to enable any one, however ignorant of astronomy, to find the 
principal stars and constellations. It consists of a hollow tube, 
as a “finder,” mounted on a revolving horizontal plate carry- 
ing a compass. The tube can be set to any desired magnetic 
azimuth by the compass-level, and afterwards adjusted to the 
proper altitude by screws provided for the purpose. A table 
showing the magnetic azimuths and altitudes of the principal 
stars and constellations at certain hours and dates, at a par- 
ticular station, accompanies the instrument. An improvement 
has been made in the latter at the suggestion of the distinguished 
astronomer, M. Jannsen, which enables it to be adjusted for 
parallax. Comptes Rendus, lxxxi. 7, 16th August, 1875. 


Dangers of Hydrogen Toy-Balloons.—The Abbé 
MOIGNO calls attention to the need of placing restrictions on 
the sale of the miniature balloons inflated with hydrogen, which 
have lately appeared as a novelty in the Parisian toyshops. The 
case of a cabman is instanced, who was very severely burned 
about the head and eyes, by an explosion inadvertently caused 
while reaching into his vehicle, by placing the end of a lighted 
cigarette near to one of these balloons that had been left therein 
by achild. Les Mondes, 26th August, 1875. 


Toughening Lamp-Glasses.—A dealer in lamp-glasses 
in Scotland, some years ago, acquired a great celebrity for the 
peculiar toughness of his chimneys. His plan was simply to 
buy up the chimneys of other makers and pack them in cauldrons 
with a layer of hay between each layer of chimneys. The 
whole was then covered with water, and heat given until the 
water boiled. It was found that this process greatly hardened the 
glass. Chemist and Druggist, Sept. 1875. 


Electric Properties of Stones.—M. MOoNCcEL has 
communicated to the Academy of Sciences the results of a long 
series of experiments on the “ Electric Polarization of Minerals,” 
the concluding portions of which will be found in “Comptes 
Rendus” for August last. He finds that various minerals, 
when exposed to the action of an electric current, which need 
not be powerful, exhibit phenomena similar to those recognized 
in submarine cables under the name of “ electrification.” The 
differences between different stones in this respect are very 
striking—a variety of silex obtained from the freestone quarries 
at Herault exhibiting the property in an extraordinary degree. 
He also finds that the phenomena vary, in a_ noticeable 
degree, at different seasons, and at different hours of the day, 
owing probably to minute differences in the temperature and 
hygrometric state of the stones. It appears to us not unlikely 
that experiments of this kind may hereafter throw unexpected 
light on certain questions of some importance in a constructive 
point of view, such as difference in the weathering of particular 
stones, in their fitness or otherwise for mural surface, decora- 
tion, and the like. 











{NTERNATIONAL EXHIBITION, 1876, 
PHILADELPHIA. 


tennial Commission : 

Objects for exhibition will be admitted to the 
Machinery Building from the 5th of January, 1876, 
until the roth of April, 1876. Heavy and bulky 
machinery must be set up by the 2oth of April, and all other 
objects by the 1st of May, 1876. 

When the allotment of space is definitely made, each exhibitor 
will be notified and furnished with a permit for space. 

All exhibits in the United States section must be entered at 
the office of the Chief of the Bureau in charge of the depart- 
ment, and before unpacking or arranging the articles the entry 
must be endorsed on the permit for space. 

In the interior of the Machinery Building, and adjacent to it, 
are railways from which trucks will carry the goods to spaces 
allotted. 

Foundations will be built at the expense of the exhibitors, and 
must be finished and ready for receiving the machinery by the 
1st of March, 1876. Exhibitors desiring foundations built will 
be granted facilities on application to the Chief of the Bureau. 

The flour in the Machinery Building is laid directly on the 
ground, and is composed of 14 inch yellow pine plank, placed on 
hemlock sills 3 by 8 in., distanced 2 ft. apart. The floor may be 
cut, when necessary for constructing foundations, on permission 
from the Chief of the Bureau. 

The main lines of pipes for steam, water, gas, and sewerage 
will be laid by the Commission, but exhibitors must supply all 
connecting pipes. Joints will not be permitted on steam or 
water pipes over thoroughfares. 

A limited quantity of steam and water power will be supplied 
gratuitously ; the steam at 70 lbs. pressure per square inch, above 
the atmosphere ; the water at a low pressure due to a head of 
thirty-five feet, and a high pressure due to a head of seventy feet. 

Steam, water, and motive power will be supplied gratuitously 
only for the purpose of exhibiting the machinery in operation, 
and no machinery will be allowed to run longer than is neces- 
sary for that purpose, except by permission of the Chief of the 
Bureau. 

There will be eight lines of shafting, four on each side of the 
transept, extending lengthwise of the building, seven to havea 
speed of 120 revolutions, and one of 240 revolutions per minute ; 
the size of the shaft nearest to the space granted to an exhibitor 
will be sent at the time space is allotted. 

Pulleys for the main shafts, as well as the counter-shafts and 
belts, must be supplied by the exhibitors at their own cost. 
Pulleys for the main shafts must be balanced, in halves, of not 
more than three feet in diameter, and secured so as not to injure 
or weaken the shafting. The form and manner of securing them 
to the shafts must be approved by the Chief of the Bureau. 

The Chief of the Bureau will have the care and supervision of 
the main shafts, but all gear supplied by exhibitors will be under 
their care; they will also select the persons to attend to their 
machinery, who alone will be allowed to operate it. 

To insure safety to visitors, exhibitors will be required to in- 
close all machinery in motion with railings of a uniform height 
of 24 ft. above the floor level. Exhibitors of machinery not in 
motion will have the privilege of placing railings around the 
space allotted to them. All railings must be placed within the 
space assigned, and must be of approved design. 

Manufacturers of steam engines, who may wish to exhibit 
them doing work, should notify the Chief of the Bureau on 
making application for space. Special arrangements have been 
made to allow engines to run a stated time doing work. 

Manufacturers of steam boilers, who may wish to exhibit 
them for service, should notify the Chief of the Bureau at as 
early a day as is practicable. If accepted for use, the exhibitor 
must guarantee to deliver them at the Exhibition grounds on or 
before the first of March, 1876. All boilers will be subjected to 
a hydrostatic test before being accepted for this purpose. 

The Commission will erect suitable boiler-houses, set the 
boilers according to the plans furnished by the exhibitors, make 
all connections to the main pipes, furnish the coal and water, 
and provide the fireman. If the exhibitor prefers, he may select 
the fireman, and his wages will be fixed and paid by the Com- 
mission. 

Engines, boilers, steam pumps, machinery, apparatus, and 
tools required by the Commission for use, and supplied by ex- 
hibitors, will be classed in a separate group, and will be espe- 
cially reported on. The Commission will defray the necessary 
expenses of exhibitors lending their machinery, tools, &c., for 
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use, beyond that which they would have incurred as exhibitors 
simply, wear and tear excepted. 

A space has been reserved for exhibitors wishing to operate 
steam-hammerts, and for heating metals for working. Fire and 
light can only be used by special permission of the Chief of the 
Bureau. 

A machine, smith, plumber, and carpenter’s shop, for doing 
light work, will be located near the Machinery Building for the 
convenience of exhibitors. A fixed tariff of prices for work 
will be issued. Manufacturers who may wish to exhibit ma- 
— or tools in this shop, should notify the Chief of the 

ureau. 


The hydraulic annex, adjoining the Machinery Building, will | 


be so arranged as to give exhibitors an opportunity to test 
steam and rotary pumps, and turbine water wheels. Steam 
and water, and steam and water power will be furnished 
gratuitously. 


Exhibitors of locomotives, cars, and trucks will be required | 


to furnish the rails they are to stand upon. 

Fire engines entered for exhibition, and accepted for use, will 
receive care, and be furnished with fuel free of expense. 

No exhibitor will be permitted to erect or arrange his exhibits 
in a way to obstruct the light, or occasion inconvenience, 
injury, or disadvantageously affect the display of other ex- 
hibitors. 

Signs will not be allowed to project beyond the floor area of 
the space allotted, nor will signs made of canvas or paper be 
permitted. The sizes of all signs will be subject to approval. 

The transepts, avenues, aisles, and public passage ways re- 
main under the control of the United States Centennial Com- 
mission ; and no trophies, decorations, portals, fountains, or other 
special exhibits, will be permitted in them, except by permission 
of the Director-General. 

Cards supplied by the Centennial Commission may be affixed 
to goods, stating the exhibitor’s name, address, and place of 
manufacture, class of objects, catalogue number, and price. 

Exhibitors’ business cards, circulars, and samples may be 
placed within their space for distribution, but visitors shall not 
be solicited to receive them. 

All platforms, counters, ornamental partitions, show cases, 
and appurtenances, of approved design, must be erected at the 
expense of the exhibitor, and shall not exceed the following 
dimensions, without special permission of the Chief of the 
Bureau : 

Show Cases.—Fifteen feet above the floor. 

Counters.—Two feet ten inches above the floor, on the side 
next to the passage way. 

Platforms.—One foot above the floor. 

Partitions of various heights and designs can be erected in 
different parts of the building, the dimensions of which will be 
given the exhibitor when notified of the assignment of his space. 

In order to insure a uniform and satisfactory location of the 
exhibits, applicants for space desiring to erect show cases, 
counters, or railings, must furnish this Bureau with a scale 
drawing, or tracing, showing the elevation and ground plan of 
the same. 

The Chief of the Bureau of Machinery has charge of the 
allotment of space to exhibitors in the United States section. 

The right to alter or amend these rules is reserved. 


Engineering, Building, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, &c. 


§ 1. Enginecring. 
UBRICATOR for Steam Cylinders.— 


A small apparatus, designed and manufactured 
by JEAN ROBERT of Liége, to effect the much- 
neglected operation of lubricating the zwterior of 
steam cylinders, is very highly spoken of by the 

2—J under-mentioned journal. It is in the form of a 
small cylinder, fitting over the steam pipe as close to the steam 
cylinder as possible, and containing a receptacle for the oil or 
other lubricants. The steam, continually entering the small 
cylinder, fills it, and becomes condensed. The water so formed 
displaces an equivalent volume of oil, which escapes through 
a small orifice into the steam pipe. Here, meeting the full 
current of the steam, it is carried forward in a cloud of olea- 
ginous spray, lubricating every portion of the interior of the 
cylinder and valve chambers effectually, as well as automatically 
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and continuously. When not in work, the water in the lubricator 
is run off through a small cock provided for the purpose, and the 
oil is left in the receptacle for future use. The lubricator is 
described as of excellent workmanship, well finished, and elegant 
in appearance. It is made in all sizes, to suit engines of 10 to 
300-horse power. Moniteur Indust. Belge, 1st Sept., 1875. 


New Instrument for Measuring Distance by 
Sound.—Lieutenant UNGE, of the Swedish regiment of Upp- 
land, has devised an ingenious little instrument to fulfil the same 
purpose as the Belgian distance-measurer described in the 
“‘ Practical Magazine” for September, 1874. Unge’s instrument 
resembles a small watch, with a dial graduated to show the 
distances traversed by sound in atmospheric air in given intervals 
of time. It is used in the following manner :—The index hand 
is set to 0, corresponding to XII. on an ordinary watch-face. 
When the flash of a distant gun is seen, a button by the side of 
the dial is pressed, and sets the movement going. The instant 
the sound reaches the ear the button is released and the move- 
ment stops. The number on the dial indicated by the hand 
gives the distance traversed by the sound. <A/tondlad (Swedish 
paper). 


Olivier’s ‘‘ Rotator.’’—A lengthy and very eulogistic 
notice of this new mechanical arrangement appears in “ Les 
Mondes” of 2nd ult. The vo¢ateur (rotator) is the invention of 
M. ARSENE OLIVIER, of Lauduville, and is designed to obtain 
in steam machinery, as directly as possible—thereby avoiding 
needless additions to the weight—a high angular velocity with 
a moderate speed of piston. The principle is this : portions of 
the arbor of the wheel to be driven are fashioned into two sepa- 
rate male screws, with their threads running in opposite direc- 
tions. Over each fits a corresponding female screw, connected 
by means of a connecting-rod with the piston of the steam- 
cylinder. The coupling is so arranged that one rod acts on the 
wheel during the up-stroke, and the other during the down- 
stroke only. In this way the alternate motions of the piston 
impart a continuous movement to the wheel. Certain adjust- 
ments allow the speed to be varied, or the movement reversed, 
at will. By its simplicity, lightness, and compactness, the rotator 
is considered to be especially suited to small steam vessels 
for inland navigation. We do not learn that it has yet been 
actually tried. 

Lugand’s Disc Boiler.—The principle of this new boiler 
is explained by the inventor, M. LUGAND,a Marseilles engineer, 
in a paper, of which the annexed is an abstract :— 

“Tn all boilers of recent construction, the chief object of the 
designers has been to facilitate the circulation of the water, 
without discarding other arrangements, sanctioned by long usage. 
No doubt a rapid circulation of the water presents great advan- 
tages—it diminishes the deposit of calcareous matter, regulates 
the progress of ebullition, and prevents priming ; but it has 
little effect in augmenting the evaporative power of the boiler 
as compared with the area of heating surface. This has re- 
mained pretty nearly stationary, never exceeding the limit of 
18 to 30 kilogs. of steam per square metre. The rate of evapo- 
ration might, however, be easily increased by facilitating the 
replacement of the gaseous particles cooled by contact with the 
metal, on their passage to the chimney, by others of higher tem- 
perature. All observers have been struck by the disparity 
between the enormous volume of steam generated per unit of 
heating surface when the heat is supplied by saturated steam in 
a serpentine coil, and that produced in ordinary boilers. Yet 
the gaseous products of combustion in an ordinary furnace have 
a temperature of 500° to 600° C. above that of water passing into 
steam, whilst the temperature of the saturated steam in the coil 
is not more than 80° or 100° higher. The difference of effect is 
due to the difference between the physical properties of perma- 
nent gases and saturated steam. Saturated steam, at rest, is of 
uniform temperature throughout its volume. So also when in 
motion, the temperature is uniform at a given point ; that is to 
say, at a given point of section, at any given moment, the tem- 
perature of the circumferential particles is identical with that of 
the central ones. In permanent gases and superheated steam, 
which constitute the products of combustion, the particles in 
immediate contact with a surface of metal are reduced to a much 
lower temperature than their next neighbours; and, what is 
more, they form a sort of non-conducting envelope to the latter, 
so that a large proportion of the heated particles passes into the 
chimney without producing any useful effect on the boiler. 

Bearing in mind that permanent gases absorb and impart 
heat with great rapidity when in contact with metal surfaces, 
of which we have an example in the action of wire-gauze on 
heated or inflamed gases, it is obvious that if some practical 
method could be found of constantly replacing the chilled par- | 
ticles of gas on their way to the chimney by those of higher 
temperature, an approach would be made to the calorific con- 
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ditions of saturated steam. It thus remains to be seen what 
temperature of the metal would suffice to give an increase of 
evaporative power, and whether such temperature would involve 
the burning of the metal. 

This question has never been satisfactorily treated from a 
theoretical point of view, and no experiments have been made 
to determine it practically. Peclet assumes 8 kilogs. as the 
volume of water evaporated per square metre of heating surface, 
for each degree of difference of temperature between the satu- 
rated steam in the heater and the evaporating water. M. Lu- 
gand has been led, by long experience, to believe 5 kilogs. to be 
the average in practice. This is in some degree confirmed by 
the practice of many boiler makers, who reckon 5 kilogs. per 
square metre for each difference of temperature between the 
metal and the steam as the volume of water condensed in sur- 
face condensers. From this equality in two operations of oppo- 
site character, it may be inferred that 10 kilogs. for each degree 
of difference of temperature between the metal and the water 
or steam in contact with it, represents a fair amount of evapora- 
tion and condensation per square metre. In an ordinary boiler 
evaporating 20 kilogs. of steam per square metre of heating 
surface, the mean excess of the temperature of the metal over 
that of the water is 22 = 2°, and to get Ioo kilogs. of steam per 
metre from the same surface a temperature of 72 = 10° would 
be necessary in the metal in excess of that of the evaporating 
water. Here, then, it would appear, that a high evaporative 
power is obtainable at a temperature that will not prove in- 
jurious to the metal, so long as the latter is not isolated by a 
deposit of extraneous matter.” 

The method adopted by M. Lugand to secure this increase of 
temperature is simple, and, experience has shown, perfectly 
efficacious. It consists in breaking up the gases produced by 
combustion, on their way to the chimney, by the interposition of 
a series of metal discs. These discs are screwed on a central 
stem, so that the slipping of one of them may not entail 
the displacement of the others. They should be as numerous 
as possible, and boldly cut out, to present, each of them, an 
aperture not less than the area of the chimney in cross section, 
so that the draught may not be impeded. The effect is twofold 
—1. The gases are broken up mechanically, so that the particles 
chilled by contact with the boiler are continually replaced by others 
of higher temperature. 2. The conducting power of the metal 
tends to equalize the temperature of the current. The results 
are that the gaseous products of combustion impart a far larger 
proportion of their heat to the boiler than they otherwise would, 
and, the intermixture of gaseous particles being effected at a high 
temperature, combustion is rendered more complete, with a 
decrease, or, in some instances, a total absence of smoke. 
Revue Indust., 4th August, 1875, from Bulletin de la Soc. Scien- 
tifigue de Marseilles, 1875. 


Beltzer’s Patent Auxiliary Damper.—This is a self- 
acting damper, by which the throat of the chimney is closed by 
the act of opening the furnace door, and opened again by its 
closing. The assisting damper is altogether independent of the 
ordinary damper for regulating the draught, with which it in 
nowise interferes. The advantages claimed for it are that it 
prevents the smoke and waste of fuel by the escape of coal-dust 
be the chimney when fresh fuel is put on, as well as the inrush 
of cold air attendant on the opening of the furnace door ; it pre- 
cludes the necessity for hurry in stoking, and so renders the 
work less laborious. Careful trials have shown that a saving of 
fuel amounting to 8 per cent. is secured by its use. The cost 
of fitting up a damper of this kind is 125 to 175 francs for 
boilers of 30 to 100-horse power. Revue Indust., 1st Sept., 1875. 


Hydraulic Power in Minor Industrial Opera- 
tions.—Regarded as a source of motive power in minor indus- 
trial operations of all sorts, hydraulic engines (as distinguished 
from turbines) are admittedly cheap, easily managed, and 
absolutely devoid of danger. The power is applied instanta- 
neously, the machinery occupies but little room, no engine-house 
and no specially qualified attendants are required, and with 
ordinary care the water employed in them remains pure and fit 
for drinking after use. The question of their adoption in large 
towns is, however, affected by the system of water supply in use. 
In Vienna, for example, no water is procurable direct from the 
mains, but only through the medium ofa cistern. The expense 
of the water required would therefore often prove unduly great, 
and the use of these machines is necessarily restricted to par- 
ticular cases. 

There is another point in their favour to which attention has 
been directed by Mayer, the inventor of the water-motor ex- 
hibited at Vienna in 1873, and which must not be overlooked. 
This is the facility with which power may be transmitted by 
hydrostatic pressure. With a suitable pump at one end anda 
water-engine at the other, a pipe of very small diameter will 








transmit to the latter a pressure of 5, 10, or 20 atmospheres at 
distances and at a cost otherwise impracticable. It has been 
suggested to establish a central force of several hundred _horse- 
power, which could be laid on to the industrial establishments 
around as required, in the manner aforesaid, at comparatively 
trifling cost. Stummer’s Ingénieur, 20th August, 1875. 


Sewing Machine Manufacture in Sweden.—The 
following figures are significant of the increasing popularity of 
these domestic aids, even where the prolonged winter nights 
might be supposed to afford more than ordinary leisure for hand- 
work :—In 1873 there were eight manufacturers of sewing ma- 
chines at work in Sweden, employing 137 hands. The esti- 
mated value of the machines manufactured in the year was 
183,820 kr., being 51,600 kr. more than that of the preceding 
year, and 108,779 kr. above the annual average of the five pre- 
vious years. Zeknisk Tidskrift (Stockholm), May, 1875. 


‘* Lignose,” a new Blasting Agent.—This prepara- 
tion, invented by Baron von Triitzschler-Falkenstein, of Miig- 
gelsheim, near Képenick, and apparently a compound of wood- 
fibre and nitroglycerine, has been frequently tried of late for 
mining purposes, in Silesia. The results have been satisfactory, 
but the effects individually very unequal. The strength appears 
to be about five times that of ordinary blasting-powder. It is 
sold by the inventor at 45 thalers per centner, z.e. the cost of 
1 centner is about 31 thalers less than that of 3 centners of 
blasting-powder. Zeztschrift fiir Berg, Hutten, u. Salinen- 
Wesen, vol, xxitt. 1875. 


Reconnoitring Apparatus.—C. A. SAHLSTROM, of 
Jénkoping, has constructed an apparatus for this purpose, con- 
sisting of a light iron expansible frame-work, acting on the 
“Jazy-tongs” principle, surmounted by a sort of cage capable of 
holding two or three persons, and mounted on a four-wheel car- 
riage. It weighs altogether 2,000 Danish lbs. When shut down 
on its carriage, the apparatus is 53 to 6ft. in height. Two men, 
in the space of two minutes, can elevate the observer’s cage to a 
height of 75 to 80 ft. For night reconnoitring the apparatus 
can be used in conjunction with the electric light. It will also 
serve as a fire-escape. Judustrie-Tidende (Copenhagen), 25th 
Fuly, 1875. 


Use of Zinc in Steam Boilers.—The “Revue 
Industrielle” of 1st September states that a circular on this sub- 
ject, of which the subjoined is a translation, has just been issued 
by the French Minister of Marine to naval officers and maritime 
prefects :— 

“ Messieurs,—Amongst the methods available for the preven- 
tion of corrosion in boilers, is one very simple but apparently 
efficacious, to which I think it desirable to direct your special 
attention as being well suited for use on board vessels of war. 
This method consists in placing in the boilers a certain quantity 
of zinc, which neutralizes the fatty acids by forming therewith 
innocuous compounds. Practically, it suffices to introduce in 
each ordinary boiler two or three strips of zinc 1°2 or 1°3 metre 
(48 in.) long by 0°25 metre (gin.) broad. It is well that the 
strips should be 7 or 8 millimetres (two or three tenths of an 
inch) thick, so as to avoid the necessity of frequently changing 
them. One strip should be hung opposite the orifice of the feed- 
pipe, and the others immersed in the water, being laid or placed 
across the floor. I am desirous that the method should have a 
trial in marine boilers, and more.particularly that it should be 
applied on some uniform plan to boilers fitted with surface-con- 
densers. Receive, Messieurs, the expression, &c., &c. 

(Signed) “The Minister of Marine, 
“ DE MONTAIGNAC.” 


Slag-Wool for Covering Steam-Pipes.—This sub- 
stance (of which mention was made in the “ Practical Maga- 
zine” for June, 1875) may be prepared, cheaply and without 
difficulty, in any ordinary shaft-furnace by the following 
method :—A connection is made with the body of the furnace 
by means of a piece of locomotive-boiler tubing, so placed that 
the slag runs through it in a stream, about } in. across, upon 
the surface of which is directed a jet of steam. In shaft 
furnaces of recent construction, three orifices are made for the 
escape of the slag, one of which can be used for the above 
purpose. The workman intrusted with the overation should 
see that the slag does not flow out too fast, or it will not readily 
assume a fibrous shape. Opposite is placed a construction of 
planks or old boiler-plate, about 11m. by 1 m., and at least 
2m. deep, to receive the slag as the steam projects it from the 
tube in the form of fibre. The latter, in appearance and 
physical properties, bears a close resemblance to ordinary 
cotton-wool. It is equally a preventative of heat-radiation, 
and may be advantageously substituted for cotton, tow, cowhair, 
straw, &c., as a non-condensing material, having the ad- 
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vantages over these of not being liable to injury by damp or 
fire. It is well adapted for coating steam and water-pipes, 
stuffing steam-jackets, &c. It is not affected by hot or cold 
water, even with the addition of acid. In covering pipes, two 
half-cylinders of light iron plate are used. They are provided 
with handles, and are about 18 in. long, and 6 in. larger in 
internal diameter than the pipe to be covered. They are set over 
the pipe, and the intermediate space packed pretty close with 
slag-wool, When the latter is well pressed to the shape of the 
pipe, the cylinders are removed, and the slag-wool served 
round with wire. The next length is then treated in the same 
way. Lastly, the whole is tarred, and receives a final coat of 
cement, ;%, in. thick. This will be found to last much better 
than iron-plate. To cover a 3-in. pipe, about 2 to 23 cwt. of 
slag-wool are required per square metre of pipe surface. Zeit- 
schrift des Verein a. Deutsch. Ingr. 1875. 


Asbestos Cloth for Gun-Cartridges.—The French 
Minister of War has sanctioned the introduction of asbestos- 
cloth, as a substitute, in certain cases, for flannel in making 
cartridge cases. The cloth is to be supplied of a width of 
0°640 millimetres, with 17 to 19 threads to the centimetre each 
way, and must weigh o'2 kilogrammes per square metre. The 
following tests of combustibility and strength are prescribed :— 

Combustibility.—1. A certain number of threads should be 
drawn out, part from the warp and part from the weft. These 
should be inserted singly in the flame of a wax candle. They 
should burn slowly and regularly, combustion ceasing whenever 
the thread is withdrawn from contact with the flame. A thread 
of some ordinary fibre should be burned in the same way, so as 
to afford a standard of comparison of rate of combustion. 2. A 
piece of the cloth weighing 20 grammes, plunged in a strong 
solution of caustic potash of 90°, should disappear altogether in 
the course of a few seconds. 

Strength.—It is tested in the same way as that of serge. The 
cloth should bear a strain of 25 kilogrammes both ways. It is 
made up in the same way as flannel. Revue d’Artillerie, August, 
1875. 


§ 2. Building, Decoration, &c. 


Preservation of Timber with Common Salt.—As 
the result of numerous and prolonged experiments, M. RICHARD 
patents the use of common salt, in a chemically pure, crystallized 
form, as the most efficacious preservative of timber. In com- 
bination with alum, absolute incombustibility, it is said, can be 
insured by its use. Revue Indust., 25th August, 1875. 


Holding Power of Glue.—From numerous experiments, 
Dr. KARMARSCH has arrived at the following conclusions :— 

1. Glue exerts a far greater hold on surfaces of wood cut 
across the grain than on those that have been split or cut with 
the grain. 

2. Where two surfaces of split wood are laid together, the hold 
of the glue is the same, whether the fibres are laid parallel or 
crosswise to each other. 

3. The holding power of glue on different woods, estimated in 
kilogrammes per square centimetre, is as below :— 


Cut across the grain. Split. 
Beech . . . 155°55 78°83 
Hornbeam . ° 126'50 79°16 
Maple . ‘ ‘ 87°66 63°00 
Oak : 128°34 55°16 
? ee I10°50 24°16 


Moniteur Indust. Belge, st September, 1875. 


Cold Enamel.—Mix | part acetate of ammonia in 6 parts 
of hot water, and dissolve therein 3 parts of bleached shellac. 
Add some mineral colour to give the desired tint, and pour over 
the surface to be coated. Dry over a slow fire. Or dissolve 
gum-mastic in lard-oil, rub down some mineral colour therein, 
and beat up the whole to the consistency of honey with a metal 
rod. For use, the composition is heated quickly to melting, 
spread over the required surface, and when dry polished with 
grease and tripoli powder. Deutsche-Amerikanische Gewerbe- 
Zeitung. 


RECOLLECTIONS OF THE FIRST PUBLIC 
RAILWAY. 


RE the present issue of the “ Practical Magazine” 
will have reached the hands of its readers, there 
will have been celebrated at Darlington, with all 
due pomp and circumstance, the jubilee of the 
opening’ of the first public railway. Need we 
— remind the reader that this was the Stockton and 

Darlington line, and that its formal opening took place on the 




















27th day of September, 1825—a day well worthy of being com- 
memorated in the manner which the North-Eastern Railway 
directors have adopted on the occasion of its jubilee. In connec- 
tion with this celebration it will probably interest practical 
engineers to know something of the practical beginnings of a 
system whose ramifications are now so wide-spread and im- 
portant. 

It is not within the scope and purpose of this paper to deal 
with the commercial and parliamentary struggles of the promoters 
of the first public railway. Suffice it to say on these points that 
an Act of Parliament was first applied for in 1819, and refused ; 
that the promoters did not receive parliamentary sanction to 
their scheme until 1821 ; that the capital of the company was 
£125,000, and the number of shareholders sixty-five : that the 
length of railway authorized was twenty-five miles, extending 
from the New Tees at Stockton to Witton Park Colliery ; and 
that the formal opening of the line took place on the day already 
mentioned, when a team of 120 wagons drawn by the first 
engine built for the company by R. Stephenson & Co., of New- 
castle-on-Tyne, travelled over the line at the rate of six to seven 
miles an hour. 

Immediately after parliamentary sanction had been obtained 
to the bill promoted by the Stockton and Darlington Railway 
Company, Mr. Edward Pease, the “ Father of Railways,” sent 
the following letter to George Stephenson, then employed as a 
viewer at one of the Killingworth collieries :— 


“ Darlington, 7th mo. 28¢h, 1821. 

“ ESTEEMED FRIEND, GEORGE STEPHENSON,—Annexed are 
some resolutions passed at our last general meeting. We beg 
thee to take them into consideration, and so soon as thou canst 
name thy charge for effecting all they contain which attaches to 
thee as engineer, drop me aline. The resolutions are so definite 
and comprehensive, it does not seem needful to add more than 
to request that, as soon as the crops are off the ground, no time 
may be lost, provided nothing can be done in the meantime. In 
making thy survey, it must be borne in mind that this is for a 
great public way, and to remain as long as any coal in the 
district remains. Its construction must be solid, and as little 
machinery used as possible—in fact, we wish thee to proceed in 
all thy levels, estimates, and calculations, with that care and 
economy which would influence thee if the work was thy own; 
and it would be well to let comparative estimates be formed as 
to the expense of a double and single railway, and whether it 
be needful to have it only double in some parts, and what parts ; 
also comparative estimates as to the expense of malleable or cast 
iron. We shall be glad to hear from thee soon, and I am, on 
behalf of the committee, thy assured friend 

(Signed) “EDWARD PEASE.” 


To this letter Mr. Stephenson returned the following reply :— 
“ EDWARD PEASE, Esq. 


“ Str,—After carefully examining your favour, I find it im- 
possible to form an accurate idea of what such a survey would 
cost, as not only the old line must be gone over, but all the other 
deviating parts, which will be equal to a double survey, and, 
indeed, it must be done ina very different manner from your 
former one, so as to enable me to make a correct measurement 
of all the cuts and batteries on the whole line. It would,I think, 
occupy me at least five weeks. My charge shall include all 
necessary assistance for the accomplishment of the survey, 
estimates of the expense of cuts and batteries on the different 
projected lines, together with all remarks, reports, &c., of the 
same. Also the comparative cost of malleable iron and cast 
iron rails, winning and preparing the blocks of stone, and all 
materials wanted to complete the line. I could not do this for 
less than £140, allowing me to be moderately paid. I assure 
you, in completing the undertaking, I will act with that economy 
which would influence me if the whole of the work was my own. 

“ KILLINGWORTH COLLIERY, August 2d 1821.” 


With the limited and imperfect engineering knowledge of the 
time, it was no easy task to undertake the construction of the 
first passenger railway. The stretch of country which the line 
traversed was remarkably uneven, and the coals had to be con- 
veyed from the collieries in the Auckland Valley, over a high 
ridge of country called Brusselton Hill. 

Stephenson was equal to the occasion. He had previously 
instituted, along with Mr. Nicholas Wood, an extensive series of 
experiments on the diverse descriptions of motive power then in 
use on the different colliery railways. On these experiments he 
founded his system of motive power to be used on railways 
generally—first, in applying such of the various descriptions of 
motive power thus elucidated as were applicable to the existing 
lines of railway ; and next, in applying them generally in laying 
out new lines. The conclusions based on these experiments 
have thus been stated by Mr. Wood :— 
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“1, On the level, or nearly level, gradients, horses or locomo- 
tive engines were proposed to be used, it being laid down as a 
rule that, if practicable, the gradients, ascending with the load, 
should not be more than I in 100, 

2. In gradients descending with the load, when more than 1 in 
30, the use of self-acting planes ; and 

3. In ascending gradients with the load, where the gradients 
did not admit of the use of horses or locomotive engines, fixed 
engines and ropes should be adopted.” 

Acting on these principles, Stephenson employed three fixed 
engines, five self-acting planes, and three and a half miles of 
locomotive on the Hetton Colliery Railway, which was opened 
in 1822. Similarly, he employed a fixed engine on the Stockton 
and Darlington Railway to pull the coals over Brusselton 
Hill, and recommended the employment of locomotive engines 
on the descent from thence to Darlington and Stockton. In 
this plan, however, he encountered some opposition. Mr. Ben- 
jamin Thompson, of Eighton Banks, advocated the employment 
of fixed engines, for which he had obtained a patent. Mr. Pease, 
in a difficulty, decided to settle it for himself, and to that end he 
accepted Stephenson’s invitation, and inspected the Killingworth 
engine, along with some of his co-directors. The result was the 
adoption of locomotives of the same description as the Killing- 
worth engine, although somewhat more powerful. 

On the 29th December, 1821, after consulting a number of 
eminent engineers, the committee unanimously concluded “ that 
two-thirds of the railway should be laid with malleable iron, and 
the remainder with cast iron, the chairs in both cases to be of 
cast iron.” 

The following are the specifications under which the first rails 
used on the Stockton and Darlington Railway were supplied :— 

“1, The proposals to specify the lowest price, as there will not 
be an opportunity of making any abatement. 

2. No tender will be considered unless made by the principal 
or accredited agent, nor should it differ in any respect from 
these conditions and specifications. 

3. The party contracting for malleable or cast-iron rails 
should give a bond in the penalty of £4,000 for the fulfilment of 
his contract, according to specifications. 

4. The party contracting for chairs to give a bond in a 
penalty of £500 for the fulfilment of his contract according to 
specifications. 

5. The rails of malleable iron to be made from scraps or 
good English bars re-manufactured—the Railway Company to 
have the liberty of sending an occasional inspector to see that 
the rails and chairs are made of materials according to agree- 
ment. 

6. The rails, whether malleable or cast iron, and the chairs 
for the same, to be tested as laid down, by a weight of fourteen 
tons, placed on a four-wheeled carriage, coupled at a distance of 
_ feet, and moving at the rate of two and a half miles per 

our. 

7. All rails, of either description, and all chairs, which shall 
be broken on testing by the above weight, or which, at any time 
within three years after being laid down, shall have any appa- 
rent deficiency, shall be returned to the contractor, who shall 
bear the expenses of all carriage, and supply others to the Rail- 
way Company free from any charge... . 

8. The engineer employed by the Railway Company shall, at 
their expense, lay down one hundred yards of malleable iron 
rails, and one hundred yards of cast-iron rails, to prove that the 
specific weight of the rails is sufficient to bear the above- 
described weight.” ... 

The specifications for the malleable iron rails prescribed that 
they should be fifty-six pounds per double yard; that the 
breadth of the top of the rail should be 2} inches, and the depth 
at the end 2 inches ; that the depth at the middle should be 33 
inches ; that the depth at the top flange should be 3 of an inch ; 
that the thickness of the web at the top should be # of an inch ; 
that the thickness of the web at the bottom should be # inch; 
that the edge should be rounded and the surface flat; that the 
rails should be perfectly straight, and fit to the chairs accu- 
rately ; and that a sample rail and chair, or patterns thereof, 
should be furnished to the company. 

For cast-iron chairs the specifications provided that they 
should be 12 lbs. per double yard, each chair to weigh 6 lbs. ; 
and that the malleable iron rails and chairs for the same should 
be delivered on shipboard in the following proportions, namely : 
“too tons of rails to be ready to be put on board on or before 
the 1st March, 1822 ; 100 tons to be ready to be put on ship- 
board every two months afterwards, until 800 tons shall be ready 
to be put on board, the Railway Company reserving to them- 
selves the right to increase that number to 1,200 tons,. . . such 
increased number of tons to be supplied to the Railway Com- 
pany on the same terms as the 800 tons.” 

The weight and dimensions prescribed for the cast-iron rails 





and accessory chairs were as follow :—“ The length of each rail 
to be 4 feet, cast from good pig iron ; the weight per double yard 
to be 115 lbs.; the weight of the chairs to be 10 Ibs. each, or 
15 lbs. per double yard ; the breadth at the top of the rail to be. 
24 inches ; the depth at the end to be 4 inches ; the depth at 
the middle to be 6 inches; the depth of the top flange to be I 
inch ; the thickness of the web at the top to be 3ths of an inch.” 

In the modus operandi of laying down the rails, and fixing 
them together, the engineers had to feel their way to the best 
results. At the outset of the railway system, there was a con- 
siderable amount of discussion as to whether stone blocks or 
wooden sleepers were more suitable for the purposes of the 
permanent way. The directors of the Stockton and Darlington 
Railway made up their minds to try both. They laid down 
specifications for the supply of stone blocks, providing that each 
block should be 18 to 24 inches long by 14 to 18 inches broad, 
and 10 to 12 inches deep, “ the top and bottom of each block to 
be parallel with each other.” Into one of the parallel sides of 
the stone block, and exactly in the centre, the contractor was 
required to insert the cast-iron metal chair to the depth of 4 inch. 
Two holes, each ~ inch in depth, were drilled through each 
block to correspond with those of the chair. It was required 
that 8,000 of these blocks should be ready for use, and laid out 
in the quarry, ready for the loading of carts, by the rst of 
March, 1822, and that 8,000 should be ready every two months 
afterwards until 64,000 blocks should be ready for use. The 
oak blocks were each 2 feet 6 inches in length, 6 inches in 
breadth, and 6 to 8 inches in depth ; and of these a much larger 
number were required. The two kinds of block had various 
features of difference, but both were alike in this, that they were 
within a few years superseded by the more massive and durable 
* sleeper.” 

The first locomotive employed on the Stockton and Darlington 
Railway was named “ Locomotion,” and was built at the then 
newly established engine works of Messrs. R. Stephenson and 
Company, Newcastle, its price being only £500. It ran from 
1825 till 1850 on the Stockton and Darlington Railway. In the 
latter year it passed into the possession of Messrs. Joseph Pease 
and partners, by whom it was used for colliery purposes until 
1857, when it was placed on the pedestal built for its reception, 
opposite the Darlington Railway Station. It was one of the 
engines exhibited atthe North Road Engine Works on the 27th 
ult. “Locomotion” has a plain straight boiler, 10 feet long by 
4feet diameter, one through tube 2 feet diameter, and 1 safety 
valve, which gave a working pressure of 25 lbs. per square inch. 
The firegrate is placed at one end of the tube, which gives a 
total heating surface of 60 square feet. It has two cylinders, 
each Io inches diameter, and a 24-inch stroke, placed vertically 
on the top of the boiler. It has two large cross-beams (now 
called cross-heads) coupled to connecting rods, which work 
down by the side of the boiler, and are coupled to crank pins in 
wheels at right angles. These crank pins are kept at right 
angels by side rods. It has four metal wheels, 4 feet diameter, 
and two flat slides, which are worked by a loose eccentric sheave 
and bell cranks. It has also a 4-inch pump, worked from a 
cross-head on the piston. The tender has four metal wheels, 
each 2 feet 6 inches diameter, with a small square tank on the 
top capable of holding about 240 gallons of water. The frame 
is made of wood, and there is no brake on. The engine could 
haul twelve wagons at a speed of eight miles per hour. Its 
weight in working order is 63 tons, and it is of sixteen nominal 
horse power. The wheels of old “ Locomotion,” like the wheels of 
all the earlier engines, are what engineers usually term plug-wheels 
—that is to say, they were put together in two circles, the inner 
circle being wedged on with wooden plugs. 

The Stockton and Darlington Railway Company laid down 
the following conditions for the construction of the first wagons 
used on their line—namely, that the soles, if of English oak, 
should be 7 inches by 5 inches ; that the bottom sheaths, if of 
English oak, should be four in number, two of them measuring 
9 inches by 4 inches, and the other two 6 inches by 4 inches— 
an inch more in each sheath being required if made of other 
timber ; that the height from the top of the rail to the under 
side of the cleat, or lining affixed to the bottom side of the sole 
ends, should not exceed 1 foot 7 inches ; that the height from the 
top of the rail to the bottom should not exceed 1 foot 8 inches ; 
that the coupling chains should be made of I-inch round iron, 
and that protecting or side chains be fixed to the wagons ; that 
the end link should be 34 inches long, and the rest of the links 
24 inches long ; that the bottom part should be 33 inches broad 
and 14 inches thick to the first bolt-hole in the sheath ; that the 
pin hole should be 14 inches diameter, and 14 inches long from 
the end of the bar ; that the coupling chain pin should be 53 
inches long from the shoulder, 13 inches thick at the shoulder, 
and 13 inches thick at the point; that the drawing strap and 
crook should be made of I-inch round iron ; that the journals 
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and axles should be no less than 3 inches diameter; that the 
wheels should not be less diameter than 2 feet 6 inches, nor to 
exceed 2 feet 10 inches, exclusive of the flange ; that the weight 
of the wheels when finished should be not less than 2} cwt., nor 
to exceed 23 cwt.; that the break handles be of 1} inches round 
iron ; that the bottom bands be 13 inches square ; and that the 
whole of the iron work specified should be made of best scrap 
bars. A penalty was attached to bringing any wagon on the 
line not constructed in accordance with these requirements. It 





is evident, therefore, that the Stockton and Darlington Company | 


had, from the outset of their career, foreseen the difficulty and 
complication that would attend a system of allowing wagons of 
varying dimensions to run upon their line ; and by the hard-and- 
fast lines thus laid down they saved themselves from the vexa- 


tion and trouble which has since attended the more lax regula- 


tions in this respect of the Midland and other companies. 


VENETIAN INDUSTRIES. 





NEW feature of Venetian industry is started from 
the rapidly increasing demand for imitation of 


material pear-wood and bone are successfully sub- 
| stituted. Mr. Guggenliem, a dealer in antiquities, 
and now the manufacturer of these imitations of 
antique furniture, has formed a school of workmen, whom he 
furnishes with designs and models. The pupils have succeeded 
in producing such admirable counterfeits that their master has 
thrown off the mask, priding himself in the avowed imitations 
of that which would have passed off for the cinque-cento with 
all but the most experienced connoisseurs. The English are 
encouraging this trade on a large scale. One of the oldest firms 
for antiquities, that of Mr. D. Rietto, largely patronized by 
English amateurs, has also adopted the manufacture of imita- 
tions of antique furniture. The ancient brocade tapestry is also 
being revived by the Fratelli Agnino. This fabric existed 
before that of Lyons, and was then patronized by the Doges for 
gifts to Eastern potentates, at which time 14,000 hands were 
employed. Some of the stuffs were of extraordinary texture and 
beauty, but the secret of the rarest is lost, and died with the 
inventors. An endeavour is now being made to recover some 
of its splendour. Mr. Layard, Her Majesty’s Prime Minister at 
Madrid, has obtained a successful result in an order executed 
for him, and members of the royal house of Savoy are being 
furnished with some of its richest patterns. 

The bronze foundry of Michielli and Co. likewise deserves 
notice, and is an establishment where not only the fine bronze 














works of Italy peculiar to the fourteenth, fifteenth, and sixteenth | 


centuries are perfectly reproduced in all sizes, but even works 


antique furniture in ebony and ivory, for which | 








for study, a concise and simple explanation of general principles, 
together with illustrations of their adaptation to practical pur- 
poses :” and with this view he has compiled what he calls “ A 
Practical Handbook comprising arithmetic, geometry, 
mensuration, velocities, wheel gearing, screw cutting, the steam 
engine, &c.; and the general principles of mechanism, with a 
number of useful recipes and copious tables for practical use.” 
We are now quoting from the title-page of the book. 

With the greater number of these subjects, such as arithmetic, 
the principles of geometry, &c., we had supposed that every 
youth before entering upon the study of his profession, would 
have certainly been so well acquainted as not to have needed 
the services of a work which begins with the numeration table, 
and goes through addition, subtraction, simple and compound, 
up to vulgar fractions, square and cube root ; while, as for the 
other and more abstruse subjects treated of in the work, there 
already exist numerous separate treatises thereon, of which one 
or more in each branch are held by those for whose use they are 
designed as standard works. 

We are bound, however, to recognize the good intentions with 
which this compilation has been made, and it may be that the 
book may be of some use to the working man who has not had 
opportunities of acquiring a knowledge of the general principles 
of which a résumé is here given ; and if this work, by supplying 
information to intelligent mechanics, will lift any of them out of 
the rut of “rule of thumb” operations, and teach them to work 
upon scientific principles, we shall see the reason for its exist- 
ence, of which we professed ourselves so sceptical in the opening 
sentence of this notice. But we have grave doubts that this will 
ever be: our only hope is in the education, thorough and scien- 
tific, of the youths who are to become the engineers, artizans, 
and mechanics of the future, and these must have got nearly all 
that this book can give them before they begin to put the 
principle into practical application. 


SHIPBUILDING IN IRON AND WOOD. 


EVERAL events, chiefly, we regret to say, of an 
unfortunate nature, have recently directed public 
attention in a special manner to the subject treated 
of in the volume before us, and although the cir- 
cumstances which have retarded our notice of 
this work have been of an accidental character, 








| there has not been a period for many months past at which such 


| 


of modern art are cast at the option of the sculptor, after the | 


manner and the time of Michael Angelo and Benvenuto Cellini. 
Their special way of casting offers the advantage of learning the 
sculptor’s idea in its full character, for after the casting the 
bronze is only cleansed, and no chisel is employed which could 
injure the sculptor’s original invention. This noble art, nearly 
lost in Europe, is treated in this foundry with great skill. Samples 
are to be seen at Kensington Museum, and one of the finest 
works of art—the altarpiece of the church St. Giorgio Maggiore, 
in Venice, a very noble group—was being reproduced for exhi- 
bition at the Alexandra Palace in London. 


Practical Literature. 


THE MECHANIC’S GUIDE.' 


E confess that we are not quite able to perceive any 
sufficient raison détre for this work. The author, 
“pointing out ina few words the object of its pub- 
lication,” says, “It is simply the gathering together 
into one connected whole the principal subjects 

; relating to various branches of the mechanical 

art, and placing before readers, who may not have much leisure 











1 The Mechanics’ Guide: a Practical Handbook for the use of Engi- 
neers, Mechanics, Artizans, &c. Compiled and arranged by William 
V. Shelton, foreman Imperial Otteman Gun Factories, Constantinople, 
&c. London: Charles Griffinand Company. 1875. 





a work would have possessed so much interest, both for the 
scientific and practical man as well as for the general public, as 
just now, when the loss of the “ Vanguard” is still fresh in our 
memories, and the dreadful scene in the Solent, of which her 
Majesty was the unwilling witness, has not yet been obliterated 
from our minds. 

Neither has England yet forgotten, nor will she, we hope, 
easily forget the excitement which she experienced during the 
past session with reference to what was known as “ Mr. Plimsoll’s 
Bill,” and we trust that this excitement will not cease until full 
and complete legislation has taken place with reference to our 
merchant service. With such things as these as occasional, and 
the many more constant elements which attract the attention of 
every Englishman to what has long been, and which we trust 
ever will be, the pride and glory of their country—her merchant 
navy and her war ships—there is no need for us to dwell upon 
the importance of a work such as the one before us. 

It is, as its title indicates, a treatise on ship-building in iron 
and wood, and is a reprint, in a considerably enlarged form, of 
the article, “ Shipbuilding,” as prepared for the eighth edition 
of the “ Encyclopedia Britannica.” The history of how this 
important and valuable work came to take its present shape 
cannot be without interest to our readers, and we give briefly 
the facts concerning it as contained in the preface. The article 
on this subject in the preceding edition of the “ Cyclopedia” 
was written by Mr. Creuze, a member of the School of Naval 
Architecture which existed at Portsmouth under the late Dr. 
Inman. His work was held to bea standard one on the sub- 





1 Shipbuilding in Iron and Wood. By Andrew Murray, Memb. Inst. 
C.E. and of the Institution of Naval Architects, and Chief Engineer 
and Inspector of Machinery of H.M. Dockyard, Portsmouth—and 
Steam Ships, by Robert Murray, C.E., Engineer Surveyor to the Board 
of Trade, and Government Examiner of Engineers for the Mercantile 
Marine. Second Edition. Edinburgh: Adam and Charles Black. 
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ject, but of course since it was written many and important 
changes have taken place. Theoretical knowledge has been 
considerably increased by the researches of Canon Moseley and 
the Rev. Dr. Woolley, and the increasing use of iron in ship- 
building, with the important growth in the size of our vessels, 
have called for an entire revision of the book. Mr. Creuze’s 
work has, however, been retained as the basis of the present 
edition, his history of naval architecture having been reproduced 
almost entirely, only such modifications as our later knowledge 
has made necessary having been introduced. His arrangement 
of the volume has been generally preserved. 

The writer of the present work, who has raised so worthy a 
superstructure upon so sound a basis, has for many years been 
concerned in the construction of iron vessels, and since 1843 he 
has been in the service of the Admiralty, carefully watching the 
progress of both the wood and iron ships which have been 
built. 

It is also fair to mention, what is not omitted in the preface, 
that Mr. Robinson, the Head Master of the School for Appren- 
tices in Chatham Dockyard, has contributed to the volume that 
part which treats of the theory of naval architecture. 

On many of the points—such as the investigations respecting 
the effects of the forces which act upon a ship when in motion, 
the strains to which she is liable under varying circumstances, 
the materials used in shipbuilding, the forms and construction 
of the bodies of ships, and upon the practical operations required 
therein—the author, while holding himself answerable, has found 
the remarks of Mr. Creuze available ; but, as they are so mixed 
up with the general reasoning, no attempt has been made to 
separate them, or to give them entire as extracts, lest they should 
hurt the continuity of the arguments, or render the illustrations 
aimed at obscure. 

This much it has seemed needful for us to say before pro- 
ceeding to give a more complete account of the contents of the 
work, and our readers will of course understand that, in dealing 
with an edition of a book now more than twelve years old, we 
are not expecting, or leading them to expect, to find in it the 
more recent theories which have been broached upon various 
sections of the subject, or the latest mechanical modifications 
which have been introduced. Years must often elapse before 
new theories and fresh modifications can be thoroughly tested, 
and, while on many points practical men may differ from the 
views held twelve or thirteen years ago, yet this work may still 
be looked upon as embodying all the principles of the great 
science of shipbuilding, and as possessing no inconsiderable 
value, not only for shipbuilders, but for naval officers, because, 
as our author wisely says, “ While it must be beneficial to them 
to understand the principles on which the ships in which they 
are serving are constructed, they ought also certainly to under- 
stand those principles which regulate the strains to which their 
ships are exposed under different circumstances, and how these 
may be modified and lessened by their management.” 

The work has four main divisions: 1. Shipbuilding. 2. 
Steamships. 3. Timber; and 4. Tonnage. In the first part is 
given a most interesting history of shipping, from the time at 
which galleys and vessels propelled by oars alone were the sole 
means of locomotion on the water, down to the period of such 
vessels as the monster “Great Eastern.” The dimensions of 
English and French ships, the strength of various navies at 
different periods, tables of Merchant and Royal Navy Services 
being given, yachting and its influence discussed, and even 
rowing and tracing boats not forgotten. 


The theory of ship-building is next treated of, and this fills a | 


considerable space in the work. These are given in most cases 
with examples, methods of finding the areas of curvilinear 
figures, the displacement of vessels, centres of gravity, areas, 
volumes, &c. The radius of gyration, moments of inertia, and 
also rules for determining the volumes of immersion and emer- 
sion, as well as for finding the moments required in statical 
and dynamical stability. Then follows a statement of the 
results deduced from theory as applicable to shipbuilding, and 
a consideration of the various practical applications of the 
different theories propounded. ‘This of course involves and 
leads up to the subject of the materials used in shipbuilding, 
and full particulars of practical operations are given, with 
details of iron and wooden ships, this section concluding with 
a few words on the important subject of the launching of 
vessels. 

The next section of the work, that on steamships, begins also 
with the history of the subject, taking us back to the first sug- 
gestion of a steamer by Blasco de Garay in 1543, and leading ws, 
through all the varied stages of development, down to a tabu- 
lated statement, showing the progress of steam navigation in 
the British Empire, with the details and particulars of eighteen 
representative steamers, and an enormous list, among others, of 
three pages of steamers on the merchant service. 











In this part of the work, of course the chief place is given to 
the description of the engineering adjuncts of the ships, and the 
marine engine and boiler are fully described, with rules for their 
management and use. 
and the various kinds of propellers are fully described and 
illustrated. 

That part of the work which treats of timber is as exhaustive 
in its character as the other sections. The various kinds of 
wood, the best time for planting and felling, the influences 
which affect the growth of timber, the best means for arresting 
its decay, its strength, durability, rules for its measurement, 
&c., are all treated of with that minuteness and elaboration 
which is the chief characteristic of the work. 

The laws and rules respecting the tonnage of vessels forms, 
as we have said, the fourth section, and with this the work con- 
cludes. This last question is one which is constantly the subject 
of debate, and, notwithstanding all that has been said upon it in 
the last few years, two very important alterations seem to 
have been made since the paper before us was written. The 
last case of importance in this connection was the question of 
the Suez Canal dues, and this is one of which, no doubt, the last 
has not yet been heard. 

This hasty and inadequate recital of the contents of the work 
will doubtless suffice to give our readers an idea of its complete 
and exhaustive nature. No pains have been spared by the pub- 
lishers in elucidating the text by means of plates and diagrams 
interspersed throughout the volume. Nearly thirty of the 
former are given, and the marvellous development in the science 
of shipbuilding is strikingly apparent, when, after contemplating 
the first of the series, we turn to the later ones. Nothing could 
be more complete than the contrast between the rude galley of 
the seventeenth century, with its cumbrous arrangement of 
oars, and its extraordinary sails, and the marvellous arrangements 
by which the need for such aids is entirely obviated in the steam 
ships of our own day. 

In dealing with a work of this kind, having for its object 
primarily the conveying of information on a technical subject to 
non-technical readers, we have aimed rather at giving a descrip- 
tion of it, than at summoning all our critical faculty and bringing 
it to bear upon the book. Asan exposition of the theory and 
practice of building, it is a work of value not only to those who 
desire for general information’s sake, from motives of curiosity, 
to know something about how what we once called “ the wooden 
walls of old England” are made and made subject to our brave 
tars who man them, but it is also of real practical service to the 
engineer, the shipbuilder, the naval officer, even to the tars them- 
selves—and this, notwithstanding that it is a work which in these 
~ pees times will be looked upon by some people as growing 
old, 


ZEITSCHRIFT F. D. BERG, HUTTEN, U. SALINEN- 
WESEN.' 


E have received from Messrs. Ernst and Korn, of 
Berlin, Nos. 1 and 2 of the twenty-third half- 
yearly volume of this handsomely got up periodi- 
cal. Like its predecessors, it contains numerous 
interesting papers on subjects connected with 
mining and metallurgy—amongst which may be 
mentioned, “ Experiments and Improvements in Mining Opera- 
tions in Prussia during the years 1873-74.” Tables of the 
mineral statistics of the kingdom of Prussia for the same years 
are appended, from which it appears that the output of 
minerals and the number of hands employed in Prussia in 1874, 
in the State mines as well as those belonging to private indi- 
viduals, were somewhat below those of the previous year, the 
falling off being most marked in the iron. A paper on the 
“ State of Mining and Mineral Industries in Prussia in the year 
1874,” containing an analysis of these statistics, is promised 
in a forthcoming number, when we shall probably revert to the 
subject at greater length. 








The Casson-Dormoy Furnace.—We were indebted to the kind- 
ness of the editor of the “ London Iron Trade Exchange” for 
our illustration to this article in our last issue. 





' Zeitschrift fiir den Berg, Hutten, und Salinan-Wesen in Preussischen 
Staate-Herausgegeben im Ministerium fiir Handel, Gewerbe und Offent- 
liche Arbeiten. Band xxiii. 1, 2. With Atlas of Plates. Berlin: 
1875, Ernst and Korn. (London: Williams and Norgate.) 








The question of fuel is also treated of, | 














